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PROCEEDINGS 

OPENING  JOINT  SESSION 

Monday,  September  21,  1987 


The  first  joint  session  of  the  Roadmasters  and 
Maintenance  of  Way  Association  of  America 
and  the  American  Railway  Bridge  and  Building 
Association  was  called  to  order  at  the  Westin 
Crown  Center,  Kansas  City,  Missouri,  on  Mon- 
day, September  21,  1987,  Mr.  Michael  J. 
Marlow,  President  of  the  Roadmasters  and 
Maintenance  of  Way  Association  of  America 
presiding. 

President  Marlow:  As  President  of  the 
Roadmasters  and  Maintenance  of  Way  Associa- 
tion of  America  and  on  behalf  of  Mr.  John  T. 
Kapp,  President  of  the  American  Railway 
Bridge  and  Building  Association,  I  declare  this 
the  99th  Annual  Conference  of  the  Roadmasters 
and  Maintenance  of  Way  Association  of 
America  and  the  92nd  Annual  Conference  of 
the  American  Railway  Bridge  and  Building 
Association  to  be  open  and  in  joint  session.  It 
is  proper  that  we  pause  to  ask  for  divine 
guidance  and  inspiration  prior  to  commencing 
this  conference.  I  would  like  to  call  upon  Gene 
Schubel,  our  director  from  the  Burlington  Nor- 
thern Railroad,  who  will  deliver  the  invocation. 

Mr.  Schubel:  Will  you  please  stand  and  bow 
your  head  in  prayer.  Dear  God,  as  this  Associa- 
tion gathers,  allow  this  conference  to  reflect  the 
vitality  of  this  exciting  and  progressive  city.  Let 
this  meeting  be  an  opportunity  to  expand  our 
knowledge  for  the  benefit  of  each  individual  and 
his  respective  company  and  also  our  industry 
which  is  facing  intense  competition.  Allow  the 
learning  opportunities  to  come  from  the  presen- 
tations and  throughout  our  association  with  our 
peers  in  the  railroad  and  supply  industry.  And 
lastly,  grant  a  safe  travel  while  we  are  here  and 
as  we  return  to  our  homes  at  the  end  of  this  con- 
ference. In  Your  name  we  pray,  amen. 

President  Marlow:  Thank  you.  Gene,  for 
those  words  of  inspiration  this  morning.  I  join 
with  President  Kapp  in  welcoming  you  to  the 
first  joint  session  of  the  two  Associations  at  this 
year's  annual  conference.  Wc  sincerely  hope 
that  you  will  enjoy  your  visit  to  Kansas  City. 
Read  your  program  carefully,  as  it  is  full  of 


timely  and  interesting  topics  for  this  two  and 
one-half  days  conference.  For  the  ladies  this 
morning  there  is  a  short  program,  "Introduc- 
tion to  Kansas  City",  with  the  remainder  of  the 
day  free  for  shopping.  On  Tuesday  a  tour  is 
planned  to  the  Truman  Library  and  the  Nelson 
Art  Gallery,  with  lunch  at  Stevenson's  Apple 
Farm. 

Now  I  would  like  to  introduce  the  officers 
and  directors  of  the  Roadmasters  Association. 
As  I  introduce  each  person,  I  ask  that  he  stand, 
and  remain  standing  until  all  have  been  in- 
troduced. Please  hold  your  applause  until  all 
have  been  introduced. 

I'll  begin  with  Director  Bob  Wright,  division 
engineer  with  the  Norfolk  Southern;  Director 
Ron  Poulsen,  director  of  engineering  research 
and  development  with  the  Union  Pacific;  Direc- 
tor Keith  Pottorff,  assistant  to  chief  engineer, 
Santa  Fe;  Director  Jerry  Cossel,  systems  pro- 
duction engineer-track,  Conrail;  Director  John 
Swiderski,  regional  inspector-maintenance  of 
way,  CN  Rail;  Director  Steve  Hill,  assistant 
regional  engineer,  Soo  Line;  Director  Hugh 
Fuller,  manager  of  schedule  reporting,  CSX 
Transportation;  Director  Sam  Brunner, 
materials  engineer,  Illinois  Central  Gulf;  Direc- 
tor McKinley  Scott,  director  of  track 
maintenance,  Amtrak;  Director  Ken  Koff, 
supervisor  of  track,  Chicago  Missouri  and 
Western;  Director  Gene  Schubel,  manager  of 
rail,  Burlington  Northern;  Second  Vice  Presi- 
dent, Al  Matte,  supervisor  of  maintenance,  CP 
Rail;  Director  Mike  McGinlcy.  rail  group 
leader,  Danicl-Mann-Johnson  and  Mcndcnhall; 
Treasurer  Lester  Kelley,  district  engineer,  CSX 
Transportation;  First  Vice  President,  Ray 
Snyder,  assistant  chief  engineer-maintenance, 
Chicago  and  North  Western.  Those  are  your 
officers  and  directors  for  the  Roadmasters.  You 
may  now  applaud.  (Applause) 

Now,  I'll  turn  the  rostrum  over  to  John  Kapp, 
President  of  the  American  Railway  Bridge  and 
Building  Association. 

President  Kapp:  Thank  you,  Mike.  Good 
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morning  everyone.  I  join  with  President 
Marlow  in  welcoming  you  to  Kansas  City.  I 
hope  many  of  you  will  attend  our  sessions  and 
return  home  with  the  knowledge  you  have 
gained,  so  that  you  can  tell  your  colleagues  who 
cannot  be  with  us  what  you  learned.  The  ex- 
ecutive committees  of  both  Associations  have 
worked  diligently  to  assemble  speakers  that  will 
be  of  interest  to  all  of  us.  We  want  to  make  your 
stay  in  Kansas  City  as  enjoyable  as  it  can  be. 
Please  do  not  hesitate  to  stop  and  ask  any  of 
the  directors  or  myself  if  you  have  a  question 
or  if  there  is  something  we  can  do  to  help  you. 

At  this  time  I  would  like  to  introduce  the  of- 
ficers of  the  Bridge  and  Building  Association. 
Director  Leroy  Davidson,  engineer  B&B,  CSX 
Transportation;  Director  Chuck  Thompson, 
B&B  master,  CP  Rail;  Director  Don  Steele, 
manager  of  structural  scheduling.  Union 
Pacific;  Director  Mark  Walbrun,  manager 
engineering  design,  Amtrak;  Treasurer  Jim 
Williams,  supervisor  B&B,  retired,  EJ&E; 
Director  John  Homey  ,  program  engineer  B&B, 
Union  Pacific;  Director  Bill  Nelson,  manager- 
maintenance  of  way  training,  Burlington 
Northern;  Immediate  Past  President,  Don 
Bessey,  senior  architect,  Envirodyne  Engineers; 
Junior  Vice  President  Byron  Bums,  steel  bridge 
inspector,  Santa  Fe;  Junior  Vice  President  Ray 
Tallent,  process  engineer  stmctures,  Norfolk 
Southern;  Senior  Vice  President  Don  Lewis, 
senior  structural  designer,  Dlinois  Central  Gulf. 
You  may  now  applaud.  (Applause) 

The  other  speakers  will  be  introduced  at 
another  time. 

The  other  introduction  I  would  like  to  make 
today  is  the  vice  president  of  production  for  the 
Soo  Line,  or  as  he  is  better  known  to  many  of 
us,  the  President  of  the  American  Railway 
Engineering  Association,  Mr.  Warren  B. 
Peterson. 

Greetings  from  AREA 

Mr.  Peterson:  President  Kapp,  President 
Marlow,  officers,  directors  and  members  of  the 
American  Railway  Bridge  and  Building 
Association  and  the  Roadmasters  and 
Maintenance  of  Way  Association  of  America, 
ladies  and  gentlemen:  It  is  with  a  great  deal  of 
pleasure  that  I  extend  greetings  from  the 
American  Railway  Engineering  Association  and 
to  wish  both  the  Roadmasters  and  Maintenance 
of  Way    Association    of   America    and    the 


American  Railway  Bridge  and  Building 
Association  a  very  successful  and  productive 
conference  at  this  your  99th  and  92nd,  respec- 
tively, annual  meetings.  You  have  put  together 
a  very  interesting  and  comprehensive  program 
which,  I  am  sure,  will  prove  both  beneficial  and 
informative  to  all  who  have  wisely  taken  the 
opportunity  to  attend  this  joint  conference. 

The  railroad  industry  as  well  as  related  ser- 
vice and  supply  industries  are  faced  with  a 
critical  and  certainly  urgent  need  to  develop  and 
implement  meaningful  improvements  in  pro- 
ductivity, safety  and  bottom  line  profitability. 
The  annual  cost  of  track  and  structure 
maintenance  expense  and  related  capital  ex- 
pense last  year  amounted  to  a  combined  ouday 
of  $7.7  billion  by  the  nation's  Class  I  railroads. 
This  one  statistic  provides  at  least  some  perspec- 
tive as  to  the  responsibility  and  challenge 
maintenance  of  way  managers  and  engineers 
like  yourselves  face  in  meeting  today's  railroad 
transportation  demands. 

Our  three  associations,  in  cooperation  with 
the  Railway  Engineering  Maintenance  Suppliers 
Association,  represent  an  industry  resource  hav- 
ing the  capability  to  define  opportunities  and 
to  take  that  very  important  step  toward  suc- 
cessful implementation.  The  application  of  new 
technology,  innovations  in  maintenance  of  way 
systems  and  procedures  and  continued,  and 
hopefully  accelerated,  research  and  develop- 
ment activity  creates  the  potential  for  the 
development  of  both  practical  and  economic 
solutions.  Your  knowledge  and  experience  are 
critical  ingredients  to  this  process. 

I  would  like  to  take  this  opportunity  to  ex- 
tend an  invitation  to  attend  the  upcoming  AREA 
Fall  Technical  Conference  scheduled  for  Oc- 
tober 8-10  at  the  Snowbird  Conference  Center 
near  Salt  Lake  City.  The  program  will  include 
technical  presentations  on  the  rail-based  Peace- 
keeper Missile  System,  ice  control  in  tunnels, 
new  intermodal  facilities,  rail  lubrication,  com- 
puterized dispatching  and  an  AAR  research 
update. 

In  addition,  a  field  trip  will  afford  participants 
the  opportunity  to  observe  both  the  Union 
Pacific's  and  the  Southern  Pacific's  Great  Salt 
Lake  engineering  and  constmction  projects.  An 
optional  inspection  trip  over  the  Denver  and  Rio 
Grande  Western's  main  line  between  Salt  Lake 
City  and  Denver  via  Amtrak  is  offered  on  Satur- 
day, October  10. 
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Again,  to  both  the  Roadmasters  and  Bridge 
and  Building  Associations,  success  and  best 
wishes  from  AREA.  Thank  you. 

President  Marlow:  Thank  you,  Warren.  We 
all  know  what  an  important  role  the  Railway 
Engineering  Maintenance  Suppliers  Association 
plays  in  our  annual  conferences  and  it  is  my 
pleasure  to  introduce  to  you  this  year's  presi- 
dent of  REMSA,  Mr.  George  W.  Christiansen 
Jr.,  who  is  also  president  of  Racine  Railroad 
Products.  Mr.  Christiansen. 

Greetings  from  REMSA 

Mr.  Christiansen:  Good  morning.  President 
Marlow,  President  Kapp,  special  guests,  ladies 
and  gentlemen:  As  President  of  REMSA  I  am 
honored  to  have  been  asked  to  join  in  welcom- 
ing the  annual  conference  of  Roadmasters  and 
the  annual  conference  of  Bridge  and  Building 
Association.  I  know  all  members  of  REMSA 
join  me  in  this  and  we  wish  you  a  most  pro- 
ductive conference  in  the  next  three  days.  We 
hope  also  that  your  stay  will  be  a  pleasant  one, 
and  if  the  officers  and  directors  of  REMSA  can 
be  of  assistance  in  any  way  please  let  us  know. 

I  wish  to  take  this  opportunity  to  invite  all 
of  you  and  your  spouses  to  the  annual  REMSA 
reception  tomorrow  evening  in  Century  A  and 
B  Ballroom  just  next  door  to  the  room  we  are 
in  right  now.  There  will  be  refreshments,  hors 
d'oeuvres  and  music.  Complimentary  tickets  for 
registered  railroad  personnel  and  their  spouses 


are  available  in  the  registration  area  both  to- 
day and  tomorrow.  The  6:30  to  8:00  p.m.  hours 
for  this  reception  will  hopefully  permit 
everyone  to  attend  and  still  be  able  to  keep  late 
dinner  dates  and  to  visit  with  the  REMSA 
member  hospitality  suites.  Thank  you. 

President  Marlow:  Thank  you,  Mr.  Chris- 
tiansen. It  is  my  pleasure  at  this  time  to  in- 
troduce this  morning's  keynote  speaker.  Maury 
Seipler  is  vice  president  operations  for  the 
EJ&E,  Bessemer  and  Lake  Erie,  Duluth, 
Missabe  and  Iron  Range  and  other  USX  sub- 
sidiary railroads  as  well  as  the  Pittsburgh  and 
Conneaut  Dock  Company. 

Mr.  Seipler's  career  with  USX  railroads 
began  in  1947  on  the  Bessemer.  He  held  a  series 
of  increasingly  responsible  positions  in  the 
operating  department  leading  up  to  his  appoint- 
ment as  general  manager  of  the  EJ&E  in  1977, 
general  manager  of  the  Bessemer  and  several 
short  lines  in  1982,  and  general  manager  of  the 
PNC  Dock  Company  in  1983.  He  was  ap- 
pointed vice  president  operations  of  all  six  USX 
railroads  and  the  dock  company  in  1984.  Mr. 
Seipler  is  a  member  of  the  AAR's  OT  General 
Committee  and  of  the  American  Association  of 
Railroad  Superintendents.  On  behalf  of  the 
Roadmasters  and  Maintenance  of  Way  Associa- 
tion of  America  and  the  American  Railway 
Bridge  and  Building  Association  it  is  my 
pleasure  to  welcome  Mr.  Seipler  to  our  annual 
technical  conference. 


KEYNOTE  ADDRESS 
M.  R.  Seipler 

Vice  President  Operations 
USX  Railroads  and  AfUliated  Companies 


R.  Seipler 


I  would  like  to  begin  by  thanking  Mike 
Marlow  for  that  fine  introduction.  It  is  a  real 
pleasure  for  me  to  be  here  to  speak  to  you  to- 
day. I  would  also  like  to  take  this  opportunity 
to  congratulate  Mike  for  a  job  well  done  as 
president  of  the  Roadmasters  and  Maintenance 
of  Way  Association.  I  appreciate  his  fine 
representation  on  behalf  of  our  companies  and 
his  active  involvement  in  this  important  rail  in- 
dustry group. 

Perhaps  a  good  place  to  start  these  remarks 
is  with  a  description  of  the  companies  which 
I  represent,  where  we  have  been,  and  where 
I  believe  we  are  headed  in  the  future.  Our  pres- 
ent group  of  companies,  all  of  which  are 
wholly-owned  subsidiaries  of  USX  Corpora- 
tion, includes  seven  railroads,  a  motor  carrier 
and  a  stevedore  company  that  operates  a  Lake 
Erie  Port  facility  at  Conneaut,  Ohio.  Our  seven 
rail  companies  include  four  Class  3  carriers. 


The  Union  Railroad  and  the  McKeesport  Con- 
necting Railroad  are  located  in  the  Pittsburgh 
area  and  serve  USX  Corporation,  Lawn  Valley 
Steel  Facilities,  as  well  as  numerous  other  in- 
dustrial customers.  In  addition,  Union  Railroad 
operates  the  Duquesne  Wharf,  an  intermodal 
transfer  facility  on  the  Monongahela  River  that 
moves  commodities,  principally  coal  and  iron 
ore  from  barge  to  rail  car.  The  Lake  Terminal 
Railroad,  which  is  located  in  Lorain,  Ohio, 
serves  the  Lorain  Works  of  USX.  The  Birming- 
ham Southern  Railroad,  which  is  located  in 
Alabama  serves  the  Fairfield  Works  of  USX, 
as  well  as  a  considerable  number  of  affiliated 
customers  located  on  its  lines.  In  addition,  the 
Birmingham  Southern  serves  Port  Birmingham, 
Alabama,  a  river  port  located  on  the  Black  War- 
rior River  through  which  bulk  commodities 
move  by  barge  to  and  from  points  to  the  north 
and  south. 

Our  railroad  companies  also  include  two 
Class  2  carriers.  The  first  of  these,  the 
Bessemer  and  Lake  Erie  Railroad  is  a  north- 
south  line  railroad  which  runs  from  Pittsburgh 
to  Lake  Erie.  At  the  north  end  the  Bessemer 
serves  the  Port  of  Conneaut,  Ohio.  Stevedor- 
ing services  at  Conneaut  are  provided  by 
another  of  our  companies,  the  Pittsburgh  and 
Conneaut  Dock  Company.  Our  port  at  Con- 
neaut is  a  fully  modernized  Great  Lakes  port 
facility,  which  offers  transfer  of  dry  bulk  com- 
modities from  vessel  to  rail  car  or  from  rail  car 
to  vessel,  with  or  without  intervening  ground 
storage.  The  largest  volume  commodity  handled 
at  Conneaut  at  the  present  time  is  coal,  which 
moves  north  bound  over  the  Bessemer  and  is 
then  transferred  to  vessels  at  Conneaut  for  Great 
Lakes  and  export  destinations.  The  other  ma- 
jor commodities  that  are  handled  at  Conneaut 
are  iron  ore  and  limestone,  which  are  unload- 
ed from  lake  vessels  at  Conneaut  and  then 
moved  southbound  to  various  points  on  the 
Bessemer  or  through  interchange  with  the 
Union  Railroad  at  North  Bessemer,   Penn- 
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sylvania,  for  delivery,  of  course,  to  various 
customers  in  Monongahela  Valley  including 
various  plants  of  USX.  In  addition  to  these  ma- 
jor movements  the  Bessemer  also  serves 
numerous  other  shippers  located  on  its  lines, 
which  moves  a  great  variety  of  rail  traffic.  Our 
other  Class  2  railroad,  the  Duluth  Missabe  and 
Iron  Range  Railway  serves  Minnesota's 
Missabe  Iron  Range  and  operates  Lake  Superior 
storage  and  shiploading  facilities  at  two  Lake 
Superior  ports,  Two  Harbors  and  Duluth.  The 
DMIR,  one  of  the  principal  ore  hauling  rail- 
roads in  the  United  States,  serves  three  major 
taconite  pelletizing  plants  on  the  Iron  Range, 
as  well  as  handling  a  significant  amount  of  raw 
iron  ore  related  business. 

The  seventh  railroad  in  our  group,  the  Elgin, 
Joliet  and  Eastern  Railway,  is  a  small  Class  1 
railroad,  which  operates  in  the  states  of  Illinois 
and  Indiana.  The  J  serves  the  USX's  Gary 
Works  in  Gary,  Indiana,  and  South  Works  in 
Chicago,  as  well  as  about  40  other  major 
customers.  In  addition,  the  J's  lines  circle  the 
outskirts  of  the  greater  Chicago  metropolitan 
area,  from  Gary  on  the  south  to  Joliet,  Illinois, 
on  the  west,  to  Waukegan,  Illinois,  on  the  north. 
In  the  process,  the  J  interchanges  with  every 
major  trunk  line  railroad  entering  Chicago,  of- 
fering it  a  wide  range  of  possibilities  to  par- 
ticipate in  freight  destined  to  or  from  the 
Chicago  area. 

A  few  statistics  at  this  point  may  help  to  put 
our  companies  in  perspective.  Our  railroad 
companies'  revenues  totaled  approximately 
$250  million  in  1986.  Of  this  total,  about  40 
percent  was  from  affiliated  sources,  while  the 
remaining  60  percent  was  from  customers  other 
than  USX.  I  must  hasten  to  point  out  that  1986 
was  the  depressed  year,  with  our  major 
customer,  USX,  involved  in  a  strike  covering 
five  months  of  that  period.  Our  seven  railroad 
companies  operate  a  total  of  over  2,200  track 
miles.  We  own  or  lease  over  300  locomotives 
and  20,000  freight  cars,  an  amount  which  we 
feel  is  about  right  for  our  present  and  future 
needs. 

The  companies  in  our  group  fail  into  the 
general  category  of  regional  railroads.  We  are 
a  sort  of  in-between  category.  We  are  signifi- 
cantly smaller  and  less  diversified  than  the 
handfuls  of  large  Class  1  carriers  created  by  the 
railroad  mergers  of  recent  years.  On  the  other 
hand,  we  are  also  considerably  larger  than  the 


small  short  line  carriers,  many  of  which  also 
have  less  specialized  facilities  and  less  diversi- 
ty of  traffic  base. 

You  are  all  aware,  I  know,  of  the  relatively 
recent  phenomenon  which  has  led  to  the  crea- 
tion of  new  regional  railroads  from  the  spin- 
offs of  lines  viewed  as  marginal  or  undesirable 
by  the  large  Class  1  railroads.  These  new 
regionals  range  in  size  from  a  few  miles  to 
several  hundred.  Many  have  gained  con- 
siderable advantages  and  concessions  in  the 
terms  of  work  rules  applicable  to  their  unionized 
labor,  if,  indeed,  they  are  unionized  at  all.  A 
significant  number  are  presently  not.  These  new 
regionals  created  from  spin-offs  typically  face 
heavy  debt  service  to  support  their  financing 
which  is  often  highly  leveraged.  They  also 
typically  face  a  heavy  initial  burden  to  main- 
tain and  upgrade  facilities,  which  may  have 
been  under  maintained  by  the  previous  owner 
over  a  number  of  years.  They  must  win  back 
former  traffic  plus  try  to  find  new  opportunities 
to  attract  traffic  to  their  rails.  In  some  ways, 
our  companies  are  different  from  these  new 
regionals.  First  of  all,  we  pre-date  most  of  these 
newcomers.  Our  history  is  over  a  100  years  in 
some  cases.  I  guess  you  could  say  that  our 
railroads  were  regional  railroads  before  it 
became  a  trend.  Actually,  of  course,  it  is  more 
accurate  to  say,  that  when  our  railroads  were 
formed,  all  railroads  were  regional  railroads. 
We  just  didn't  get  swept  up  in  the  wave  of 
merger  after  merger  which  has  defined  the 
American  railway  map  of  today.  In  addition  to 
our  age  we  differ  from  the  typical  new  regional 
railroads  in  a  few  other  respects.  We  do  not 
have  heavy  debts,  and  our  facilities  and  track 
are  specialized,  well  maintained  and  suited  to 
our  operating  needs.  Our  traffic  base  is  well 
established  and  made  up  of  a  reasonable  diver- 
sified mix  in  spite  of  our  traditional  strong  ties 
to  the  steel  industry.  Our  railroads  have,  in  the 
past,  participated  in  national  handling  of  labor 
negotiations,  and  thus  we  have  in  place  in  many 
cases,  the  same  collective  bargaining  agree- 
ments and  work  rules  that  are  found  in  the  rest 
of  the  traditional  railroad  industry.  Howe\er, 
in  spite  of  these  differences  from  the  new 
regionals  there  are  al.so  many  respects  in  which 
we  share  common  interests  and  concerns. 

In  terms  of  labor  costs,  our  companies  must 
become  more  like  the  new  regionals  in  the  years 
ahead.    Wc   must    achieve   labor  aiireemcnts 
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which  offer  us  more  favorable  labor  costs  as 
well  as  less  restrictive  work  rules.  We  can  no 
longer  go  along  with  the  terms  and  conditions 
of  collective  bargaining  agreements  negotiated 
to  suit  the  needs  and  circumstances  of  the  larger 
carriers.  Our  companies  have  broken  away 
from  national  handling.  We  have  already  begun 
to  negotiate  with  our  own  union  representatives 
terms  and  work  rules  that  suit  our  circum- 
stances. We  intend  to  achieve  with  each  of  our 
many  unions,  the  type  of  contracts  which  our 
companies  need  to  survive  in  today's  environ- 
ment. Incidentally,  we  have  63  different  con- 
tracts to  negotiate. 

Truck  competition  is  fierce,  particularly  in 
finished  steel  products  and  certain  intra-plant 
services.  This  has  caused  us  to  establish  our 
own  over-the-road-trucking  company,  to  enable 
us  to  participate  in  business  for  which  we  can- 
not compete  with  our  rail  carriers.  We  have  also 
established  a  division  of  EJ&E  which  provides 
in-plant  transportation  services.  This  division 
utUizes  highly  specialized  rubber  tire  equipment 
to  transport  a  wide  range  of  commodities  in- 
cluding steel  slabs,  scrap  parts  and  so  forth.  In 
other  words,  our  truck  system  division  com- 
petes with  our  railroad  for  movement  of  the 
same  products  between  the  same  points,  and, 
I  am  pleased  to  report  that  this  has  been  a  suc- 
cessful business  venture. 

In  terms  of  size  we,  like  other  regionals,  are 
generally  under  a  few  hundred  miles  in  length. 
This  means  that  there  is  a  significant  portion 
of  the  freight  we  handle  that  we  cannot  move 
all  the  way  from  origin  to  destination  on  our 
own  lines.  We  do  the  best  job  we  can  in  terms 
of  service  and  pricing  on  that  portion  of  the 
move  which  we  control.  However,  on  all  of  our 
joint  line  rail  traffic  we  must  also  depend  on 
the  cooperation  of  our  connections  if  we  are  to 
provide  competitive  service  to  our  customers. 
Frankly,  in  the  post-Staggers  era  I  must  say  that 
we  have  had  our  share  of  problems  in  this 
regard.  I  am  not  here  to  complain,  especially 
because  some  of  this  seems  like  old  news  by 
now,  but  our  roads  have  certainly  experienced 
their  share  of  negative  effects  of  interlock  clos- 
ings, gateway  closings  and  joint  rate  cancella- 
tions by  the  larger  carriers.  We  have  also  run 
into  contracting  practices  on  occasion  which 
seem  clearly  to  be  intended  to  cut  us  out  of  tradi- 
tional routings  without  regard  to  the  efficiency 
or  competitiveness  our  participation  would  of- 


fer. Nevertheless,  I  do  not  join  those  who  call 
for  re-regulation  of  the  American  rail  industry. 
The  heavy-handed  measures  contained  in 
legislations  sponsored  by  the  CURE  group  and 
others,  would  represent  a  giant  step  backwards 
from  the  progress  the  rail  industry  has  been  able 
to  make  in  recent  years. 

In  spite  of  some  of  the  problems  I  have  just 
outlined,  I  believe  that  the  future  of  regional 
railroads  looks  very  positive.  The  primary 
reason  for  this  optimistic  view  is  because  the 
large  trunk  lines  are  coming  to  view  the  new 
regionals  as  desirable  partners  in  their  business. 
Indeed,  the  new  regionals  figuratively  rose  from 
the  ashes  of  those  lines  which  the  larger  roads 
could  no  longer  profitably  manage,  and  now 
provide  the  opportunity  for  the  big  roads  to 
benefit  once  again  from  the  traffic  generated 
from  these  discarded  parts. 

The  divestiture  practices  of  the  recent  past 
are  about  to  come  under  intense  congressional 
scrutiny.  Particularly  the  ICC  policy  of  not 
granting  labor  protection  in  sales  to  non- 
carriers.  Today's  practices  no  doubt  will  change 
to  some  degree  in  the  very  near  future.  The  age 
of  specialization  has  arrived  to  the  railroad  in- 
dustry. Today  trunk  lines,  regional  railroads 
and  short  lines  are  concentrating  on  what  they 
do  best,  each  performing  a  different  role  and 
filling  a  particular  nitch.  The  special  role  of 
regional  railroads  has  led  to  interesting 
developments.  Historically,  the  AAR  has 
represented  the  interest  of  railroads  in  this  coun- 
try and,  in  most  areas,  this  is  still  the  case.  With 
the  increase  of  short  lines,  the  American  Short 
Line  Railroad  Association,  which  has 
represented  them  over  the  years,  is  becoming 
increasingly  active.  Recently  a  new  group  came 
into  being,  the  Regional  Railroads  of  America, 
the  RRA,  to  represent  certain  interests  of 
regional  railroads.  Since  we  represent  railroads 
in  each  of  these  areas,  Class  1,  regional,  and 
short  line,  we  are  in  a  unique  position  to 
recognize  and  understand  the  necessity  and 
goals  of  each  organization.  The  important  thing 
to  keep  before  us  is  to  remember  that  each 
organization  must  keep  the  good  of  the  entire 
industry  in  focus  and  not  take  positions  which 
would  be  at  variance  with  that  goal. 

It  is  now  time  to  shift  the  focus  of  these 
remarks  from  the  rail  industry  in  general  to  the 
Roadmasters  and  railroad  maintenance  of  way. 
First  of  all,  it  is  obvious  to  me  as  someone  who 
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has  spent  his  entire  career  in  railroad  opera- 
tions, that  effective  and  proper  railroad 
maintenance  of  way  practices  are  probably  the 
vital  key  to  safe  and  efficient  railroad  opera- 
tions. As  I  was  telling  Warren  just  before  our 
program  commenced,  my  first  job  in  the 
operating  department  of  a  railroad  was  in  the 
maintenance  of  way.  I  worked  there  for  two 
years  on  summer  vacations  on  the  Bessemer  and 
Lake  Erie  Railroad.  In  those  days  they  gave  you 
what  I  used  to  call  a  jackhammer,  a  huge 
monster  of  a  thing  operated  by  air  that  weighed 
about  55  pounds,  and  was  told  to  go  tamp  ballast 
for  several  miles  down  the  track  and  come  see 
the  foreman  that  night,  and  he  would  tell  me 
if  I  could  come  back  to  work  in  the  morning. 
I  decided  early  on  in  my  career  there  was 
something  better  than  that  to  do. 

Railroad  maintenance  of  way  practices  ob- 
viously have  a  direct  impact  on  the  safety  and 
speed  of  railroad  operations.  Other  factors  are 
important  too.  For  example,  the  present  focus 
on  drug  and  alcohol  control,  the  maintenance 
of  rolling  stock,  employee  training  and  things 
of  that  nature.  Railroad  maintenance  of  way  is 
a  big  ticket  item,  and  Warren  touched  on  this 
also  in  his  remarks.  But  the  maintenance  of  way 
department  employs  about  21  percent  of  the 
people  and  spends  about  17  percent  of  the  total 
budget  on  the  nation's  railroads.  As  you  all 
know,  railroad  maintenance  of  way  involves  a 
constant  balancing  between  keeping  expen- 
ditures in  line  on  the  one  hand,  while  at  the 
same  time,  maintaining  track  and  facilities  at, 
but  not  beyond,  a  level  justified  by  the  traffic. 
This  balancing  act  has  become  especially  in- 
teresting recently  as  the  face  of  the  American 
rail  map  is  changing.  We  have  ended  up  in  this 
country  with  a  handful  of  large  Class  1  railroads 
and  lots  of  regional  and  short  line  carriers.  As 
the  American  rail  system  has  changed  so  has 
the  role  of  railroad  maintenance  of  way.  Ideal- 
ly, each  maintenance-of-way  program  would  be 
tailored  to  the  particular  needs  and  character- 
istics of  the  railroad  it  serves.  On  a  short  line 
moving  trains  at  slow  speeds  and  infrequent  in- 
tervals, the  maintenance  of  way  considerations 
are  much  different  than  those  of  a  trunk  line 
providing  frequent  high  speed  intermoda! 
freight  and  passenger  service.  This  fact  aflords, 
particularly  the  regionals,  the  opportunity  for 
creative  and  innovative  purchasing  and 
maintenance  practices. 


Are  the  traditional  materials  and  track 
systems  of  the  past  effective  for  today's  wide 
range  of  operating  requirements?  I  don't  know, 
but  the  people  in  this  room  must  accept  that 
challenge  and  provide  those  answers.  But 
whatever  the  standard,  railroad  maintenance 
practices  must,  at  a  minimum,  be  adequate  to 
allow  safe  railroad  operations.  The  recent  rash 
of  rail  accidents  and  derailments,  some  involv- 
ing hazardous  materials,  has  galvanized  public 
attention  on  the  safety  of  rail  operations.  The 
condition  of  right-of-way  and  track  maintenance 
plays  a  critically  important  role  in  avoiding 
derailments  and  other  rail  accidents  that  could 
lead  to  more  hazardous  material  incidents.  In 
addition,  rail  personnel  must  be  trained  and 
equipped  to  respond  appropriately  if  a  hazar- 
dous material  incident  does  occur.  With  public 
sensitivity  heightened,  as  it  is  at  the  present 
time,  a  haz-mat  derailment  can  have  implica- 
tions much  larger  than  it  reasonably  should, 
leading  to  increased  public  pressure,  as  well  as 
the  possibility  of  local,  state  or  federal  legisla- 
tion or  regulation.  Last  Thursday  the  city  coun- 
cil in  my  home  town  of  Pittsburgh  passed  an 
ordinance  providing  for  fast  car  surveillance  of 
trains  operating  through  city  limits.  The  speed 
limits  are  those  which  are  contained  in  FRA 
regulations  in  accordance  with  the  classifica- 
tions of  that  particular  track.  This  action  was 
brought  about  by  two  recent  haz-mat 
derailments  which  caused  the  evacuation  of 
large  groups  of  people  and  received  much 
publicity.  Incidentally,  this  group  will  be  in- 
terested in  the  fact  that  neither  derailment  was 
caused  by  track  conditions. 

We  certainly  have  come  a  long  way  from  the 
good  old  days  when  I  began  in  the  railroad  in- 
dustry. Who  could  have  foreseen  innovations 
now  being  developed  such  as  satellite  based  ad- 
vanced train  control?  It  is  always  risky  to  try 
to  predict  what  the  future  holds,  but  it  does  ap- 
pear likely  that  a  new  generation  of  railroad 
command,  control  and  communication  .systems 
will  be  developed,  which  will  allow  constant 
monitoring  of  precise  speed  and  location  infor- 
mation of  trains,  and  indeed,  for  any  track 
operated  vehicles.  This  precise  information 
combined  with  computer  monitoring  has  great 
promise  for  reducing  the  possibility  of  human 
error  and  therchy  allowing  greater  safety  of 
train  operations. 

Much  work  remains  to  he  done,  ofcour.se. 
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in  the  design,  planning  and  implementation  of 
these  new  systems.  Once  the  bugs  are  worked 
out  this  new  technology  promises  to  be  a  giant 
step  forward  for  safe  and  efficient  rail  opera- 
tions. Members  of  this  group  here  today  will 
play  an  essential  role  in  the  planning  and  im- 
plementation of  these  next  steps.  As  this  and 
other  technological  developments  begin  to 
emerge  in  the  rail  industry  it  is  going  to  become 
increasingly  more  important,  in  my  view,  for 
the  various  departments  within  each  railroad  to 
work  even  closer  together.  Maintenance  of  way, 
the  transportation  department  and  locomotive 
and  car  departments  must  all  be  singing  out  of 
the  same  hymn  book  in  order  to  achieve  the  op- 
timum combination  of  factors  —  car  size,  wheel 
size,  locomotive  consists,  track  components, 
maintenance  and  train  speed  —  in  order  to  reach 
the  goal  of  on-time,  low-cost  delivery  of  goods 
to  the  customer. 

Today's  environment  is  full  of  change  and 
challenge  for  the  railroad  industry  that  are  pro- 
bably greater  today  than  the  industry  has  faced 
at  any  time  since  the  pioneering  days  of  railroad 
construction  in  the  last  century  when  this  coun- 
try's railroad  network  was  put  in  place.  Change 
is  the  order  of  the  day.  At  the  present  time,  large 
carriers  are  for  sale.  In  one  instance,  a  carrier 
trying  to  acquire  another  major  railroad  is  itself 
a  target  for  a  takeover.  Speculation  abounds 
about  further  mergers  to  form  cross-country 
carriers  and  on  and  on  it  goes.  One  thing  is  for 
certain,  more  and  bigger  change  is  coming  in 
our  industry  and  the  people  assembled  here  have 
an  important  part  to  play  as  well  as  increased 
opportunities  to  participate  in  these  changes. 
Our  own  group  of  companies  is  not  immune  to 
these  changes  either.  We  have  had  to  adjust  to 
significant  change  in  recent  years.  As  the  well- 
publicized  decline  of  the  domestic  steel  industry 
has  caused  some  of  our  traditional  traffic  base 
to  erode,  yet,  regardless  of  how  great  the 
changes  our  company  has  already  adjusted.  It 
is  possible  that  further,  very  significant  changes 
may  be  ahead.  In  recent  months  USX  Corpora- 


tion has  retained  the  investment  banking  firm 
of  Morgan  Stanley  to  analyze  alternative  plans 
for  selling  an  interest  in  the  USX  Transporta- 
tion to  investors.  USX  believes  that  its  con- 
tinued ownership  of  100  percent  transportation 
subsidiaries  is  not  necessary,  provided  that  ar- 
rangements are  put  in  place  to  insure  continua- 
tion of  satisfactory  transportation  services  to 
USX  facilities  in  the  future.  If  such  a  partial 
sale  takes  place  potential  investors  will  be  in- 
vesting in  an  on-going  business  which  has 
already  largely  adjusted  to  its  changed  environ- 
ment. In  other  words,  it  is  not  an  investment 
which  would  be  attractive  to  people  interested 
in  breakup  value.  Obviously,  many  people 
perceive  Conrail  to  be  a  good  investment,  and 
I  assume  that  our  companies  will  also  be  con- 
sidered a  good  investment,  but  it  is  too  early 
in  the  game  to  really  come  to  that  conclusion. 

I  want  to  wish  you  all  success  in  your  con- 
ference. You  have  an  excellent  agenda  which 
should  prove  to  be  very  beneficial  to  your  com- 
panies as  well  as  to  yourselves. 

Thank  you  for  inviting  me.  It  was  a  pleasure 
to  be  a  part  of  your  program. 

(Applause) 

President  Marlow:  Thank  you,  Mr.  Seipler, 
for  a  very  timely  and  informative  address.  We 
appreciate  your  taking  the  time  from  your  very 
busy  schedule  to  come  and  speak  before  our 
membership. 

At  this  time  I  will  turn  the  program  over  to 
program  chairman,  Mike  McGinley,  who  will 
introduce  our  first  special  feature  speaker. 
Mike. 

Mr.  McGinley:  Thank  you.  President 
Marlow.  Our  next  speaker  is  Mr.  Tom  Wilden- 
borg,  chief  engineer  railroad  section,  Wiscon- 
sin Department  of  Transportation,  Bureau  of 
Railroads.  Tom  came  to  the  Wisconsin  DOT 
after  15  years  with  the  Milwaukee  Road  engi- 
neering department.  Tom's  presentation  high- 
lights the  transitions  in  the  industry  today, 
resulting  in  the  regional  and  short  line  emer- 
gence we  see.  Tom. 
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Thank  you,  Mike.  President  Marlow,  Presi- 
dent Kapp,  officers,  directors,  members,  ladies 
and  gentlemen,  it  is  an  honor  for  me  to  talk 
before  this  conference  today  and  to  bring  you 
something  special  from  a  short  line  in  Wiscon- 
sin: the  Wisconsin  and  Southern  Railroad. 

The  reason  I  have  been  asked  to  present  this 
program  is  because  Wisconsin  has  been  heavi- 
ly involved  in  the  acquisition  and  rehabilitation 
of  short  line  railroads.  We  provide  substantial 
money  towards  rehabilitation  and  continue  to 
provide  technical  engineering  advice  on  an  on- 
going basis. 

Leo  Blanchard,  an  honorary  member  and  past 
president  of  this  organization  and  one  who  has 
authored  numerous  articles,  presented  a 
philosophy  many  of  us  trackmen  use  and  that 
is:  "Don't  be  afraid  to  try  it".  Track  mainte- 
nance is  constantly  changing,  and  we  must  not 
be  complacent  or  else  we  will  find  ourselves 
and  our  railroads  being  shortchanged.  Yes,  we 
must  be  risky,  and  perhaps  that  is  one  of  the 
challenges  that  keeps  us  going. 

You  ladies  and  gendemen  who  are  involved 
in  track  maintenance  should  realize  that  you  are 
one  of  the  most  important  assets  to  a  railroad's 
success  and  especially  to  the  success  of  a  short 
line  operation.  You  may  be  involved  in  track 
or  bridge  work,  a  lead  supervisor,  doing  con- 
tracting work,  consulting  or  providing  equip- 
ment and  material  to  railroads.  You  have  pro- 
vided maintenance  personnel  to  our  ever- 
increasing  number  of  short  line  railroads,  per- 
sonnel who  are  not  only  qualified  track  super- 
visors but  who  have  an  open  mind,  are  ag- 
gressive, and  who  "are  not  afraid  to  try"  new 
ideas  in  track  maintenance. 

Generally,  short  line  railroads  are  stretching 
their  maintenance  budget,  and  it  is  the  mainte- 
nance department  that  can  make  a  short  line  pro- 
fitable. Good  planning  and  subsequently  good 
track  maintenance  requires  a  good  solid 
knowledge  of  your  track,  bridges,  crossings. 


and  signals.  A  clear  understanding  of  what  track 
conditions  are  is  required  to  match  the  opera- 
tions, the  ability  to  develop  budgets  and 
schedules  that  are  reasonable,  the  ability  to  pre- 
sent your  plans  to  management  so  that  they  are 
understood  and  accepted,  and  the  ability  to  pro- 
perly supervise  the  work. 

Remember  that  short  lines  are  extremely  sen- 
sitive to  shipper  rail  requirements,  and  it  is  up 
to  the  maintenance  department  to  keep  that 
lifeline,  in  other  words,  the  track,  open  in  all 
seasons. 

The  Wisconsin  and  Southern  short  line  is 
made  up  of  personnel  from  various  walks  of 
life.  They  come  from  government  and  private 
agencies.  The  track  maintenance  personnel  have 
either  come  from  Class  1  railroads  or  have  been 
trained  under  former  Class  1  personnel  during 
the  seven  years  that  the  Wisconsin  and  Southern 
has  been  in  operation. 

The  movie  we  developed  in  cooperation  with 
the  Wisconsin  and  Southern  shows  an  active 
maintenance  department  along  with  active  short 
line  railroad  employees.  Their  track  supervisor, 
who  is  responsible  for  all  track  and  bridge  pro- 
grams, may  also  find  himself  as  a  conductor 
or  an  engineer  on  any  given  day;  may  find 
himself  dealing  with  existing  and  potential 
customers;  and  will  definitely  find  himself  in 
budget  meetings  critiquing  last  month's  budget 
results  and  discussing  future  budgets.  This  same 
supervisor  may  find  himself  speaking  before  a 
group  of  high  school  students  or  some  other 
organization  on  Operation  Life-Saver;  or  spik- 
ing ties,  tamping  track  or  operating  one  of  the 
many  track  maintenance  machines  that  the 
Wisconsin  and  Southern  has. 

While  Leo  Blanchard's  antidote,  "Don't  be 
afraid  to  try  it",  applies  to  track  maintenance 
personnel,  it  can  also  be  said  to  apply  to  former 
track  personnel  who  have  become  involved  in 
many  other  aspects  of  operating  a  short  line 
railroad. 
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The  Wisconsin  and  Southern  Railroad  began 
freight  operations  on  July  1,  1980,  and  under- 
took a  30  month  rehabilitation  program  on  their 
147  mile  system  in  early  October,  1980.  A  $6.2 
million  rehabilitation  program  was  spread  over 
the  147  miles.  This  amounted  to  an  average  of 
about  $42,000  spent  per  mile  for  brushing, 
ditching,  ties,  ballast,  grade  crossings,  turnouts 
and  some  rail.  Forty-two  thousand  dollars  per 
mile  is  not  a  lot  of  money  under  a  major 
rehabilitation,  although  more  than  an  average 
of  800  new  and  used  ties  were  installed  per  mile 
along  with  an  average  of  1 ,500  tons  of  ballast 
per  mile. 

Some  of  the  things  that  occurred  on  this 
rehabilitation  project  that  proved  beneficial 
were:  (1)  The  acquisition  of  new  track  equip- 
ment through  a  leasing  firm  that  allowed  the 
Wisconsin  and  Southern  to  purchase  the  equip- 
ment following  the  rehabilitation  project  at  a 
very  reasonable  cost.  The  monthly  lease  cost 
was  less  than  leasing  used  equipment;  (2)  Pur- 
chasing a  gas  truck  allowed  for  bulk  acquisi- 
tion of  fuel  and  on-the-spot  fueling;  and  (3)  The 
Wisconsin  and  Southern  purchased  a  new  super 
truck  that  was  leased  to  the  project  and  used 
throughout  the  project  for  distributing  ties,  rail, 
grade  crossings  and  turnout  components. 

Wisconsin  and  Southern's  attitude  on  track 
maintenance  was  very  positive  during  and 
following  the  rehabilitation  project.  They  main- 
tained two  section  crews  to  keep  the  non- 
rehabilitated  track  in  operation  during  the  30 
month  rehabilitation  period  and  to  begin  nor- 
mal track  maintenance  activities  on  the 
rehabilitated  track. 

To  give  you  a  clearer  picture  of  the 
maintenance  activities  and  the  results  of  those 
maintenance  activities  we  now  present  you 
"Something  Special"  from  the  Wisconsin  and 
Southern. 

(Whereupon  there  was  a  film  presentation) 

I  believe  the  film  shows  that  it  is  really  im- 
portant for  short  line  railroads  to  have  mainte- 
nance personnel  involved  in  their  track  rehabil- 
itation and  track  maintenance  personnel  who 
have  solid  maintenance  backgrounds  and  are  not 
afraid  to  try  new  ideas.  You  may  be  interested 
to  note  that  the  maintenance  costs  on  the 
Wisconsin  and  Southern  railroads  since  1983, 
when  the  rehabilitation  project  was  completed, 
is  averaging  better  than  half  a  million  dollars 
per  year  or  about  $4,000  per  mile  per  year. 


The  track  maintenance  program  includes  in- 
stalling an  average  of  2,500  ties  per  year  with 
over  5,000  ties  installed  this  past  season.  The 
railroad  uses  new  six-inch  graded  ties.  They 
have  relayed  an  average  of  one  mile  of  curved 
worn  rail  annually  and  surfaced  about  a  third 
of  their  system  or  about  50  miles  per  year  us- 
ing about  120  cars  of  ballast. 

Grade  crossing  renewals  are  a  necessary  part 
of  a  maintenance  program  and  the  Wisconsin 
and  Southern  renews  an  average  of  about  ten 
grade  crossings  per  year  with  13  installed  this 
past  season.  Consistent  on-going  cooperation 
is  necessary  with  the  road  authority  as  the 
Wisconsin  and  Southern  is  seeking  assistance 
with  detours,  public  notification,  signaling, 
track  and  surface  removal  and  paving.  This  re- 
quires personal  contact  with  road  authorities 
whether  they  be  city,  township,  county  or  state 
personnel.  In  addition  to  normal  signal 
maintenance  and  inspection,  a  biennial  inspec- 
tion with  a  signal  consultant  is  conducted.  The 
power  output  is  tested  and  corrected  and  align- 
ment adjustments  are  made.  This  additional 
signal  work  is  done  to  aid  the  traveling  public 
and  to  make  Operation  Life-Saver  more  effec- 
tive for  the  railroad  and  for  the  traveling  public. 

The  railroad  right-of-way  receives  annual  at- 
tention with  brushing  and  vegetation  control  oc- 
curring at  each  grade  crossing.  The  entire 
system  is  also  sprayed  by  a  private  contractor. 
A  Jordan  ditcher  and  dozer  were  purchased  by 
the  railroad  to  improve  drainage  and  to  increase 
site  distances  at  grade  crossings. 

In  past  years  the  Wisconsin  and  Southern 
hired  a  retired  Class  1  bridge  inspector  to  in- 
spect their  bridges  and  culverts  and  prepare  a 
report  for  bridge  and  culvert  work.  This  past 
year  the  state  of  Wisconsin  began  a  bridge  in- 
spection program  as  part  of  providing  technical 
assistance  to  short  lines. 

The  Wisconsin  and  Southern  continues  to 
show  that  they  were  really  in  Wisconsin  to  stay 
by  putting  up  over  a  million  dollars  for  the 
rehabilitation,  along  with  all  of  the  track 
maintenance  costs,  during  and  since  the  com- 
pletion of  the  rehabilitation  project.  Even  dur- 
ing the  rehabilitation  project  new  industry 
sidings  were  being  built.  Two  new  grain 
elevators  have  located  on  the  Wisconsin  and 
Southern  and  other  customers  have  expanded 
their  rail  facilities.  Other  Class  1  railroad  aban- 
donments resulted  in  several  new  customers. 
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One  of  these  required  a  new  connection  track 
to  the  Wisconsin  and  Southern  system,  and  right 
now  a  mile  loop  track  is  being  constructed  to 
haul  sand. 

Track  maintenance  is  a  big  and  serious  job 
on  any  railroad  and  especially  on  a  short  line 
railroad.  I  consider  our  organization  as  a  big 
brother  and  a  helping  hand,  not  only  to 
maintenance  personnel  on  Class  1  railroads,  but 
to  maintenance  personnel  on  short  line  railroads 
who  are  not  afraid  to  try  it.  It  gives  all  of  us 
a  very  good  feeling  to  know  that  this  organiza- 
tion will  persevere  and  continue  to  provide  very 
professional  assistance  to  all  in  the  maintenance 
of  way  department. 

Once  again,  thanks  to  this  organization  for 
allowing  me  to  make  this  presentation  on 
"Something  Special"  from  the  Wisconsin  and 
Southern. 

President  Marlow:  Thank  you,  Mr.  Wilden- 


borg,  for  a  very  interesting  presentation.  We 
will  adjourn  for  a  short  break  and  reconvene 
here  at  10:10. 

Recess 

President  Kapp:  Will  everyone  please  be 
seated.  I  would  now  like  to  present  the  program 
chairman  for  the  Bridge  and  Building  Associa- 
tion, Mr.  Don  Lewis. 

Mr.  Lewis:  Thank  you,  John.  At  this  time 
I  would  like  to  present  our  next  special  feature. 
Mr.  Al  Mandia,  project  engineer  with  Amtrak 
will  be  presenting  the  Union  Street  Bridge 
Replacement.  Mr.  Mandia  is  based  in  Phila- 
delphia and  his  primary  responsibility  is  for  new 
construction  and  rehabilitation  projects  that  are 
not  on  the  Northeast  Corridor.  But,  in  this  case, 
he  was  asked  to  spearhead  this  project  and  take 
care  of  the  Union  Street  Bridge  replacement 
which  is  on  the  Northeast  Corridor.  At  this  time 
I  would  like  to  present  to  you  Mr.  Mandia. 
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This  presentation  is  on  the  Replacement  of 
Union  Street  Bridge  located  in  Trenton,  New 
Jersey.  The  bridge  was  constructed  in  1914  and 
was  a  thru-girder  ballasted  deck  bridge.  It  had 
three  main  girders  which  supported  four  tracks 
and  was  located  on  Amtrak's  high  speed  main 
line  between  Washington  and  Boston.  It  was 
scheduled  for  replacement  in  1982  under  the 
Northeast  Corridor  improvement  project  at  an 
estimated  cost  of  $3.1  million  of  which  $2.3 
million  was  for  contract  construction  and 
$600,000  was  allocated  for  Amtrak  force  ac- 
count work. 

There  were  numerous  restrictions  related  with 
the  project,  primarily  the  high  density  of  trains. 
There  are  approximately  160  trains  daily.  This 
includes  passenger,  commuter  and  freight 
trains.  Passenger  train  speed  through  this  area 
is  80  miles  per  hour.  Other  restrictions  on  the 
project  was  the  close  proximity  of  US  1 
highway  bridge  on  the  north  side  and  Amtrak's 
C&S  cables,  MCI  fiber  optic  cable  on  the  south 
side  attached  to  the  fascia  girder.  These  condi- 
tions prohibited  a  standard  roll-in  on  lift-in  from 


the  street  level  below.  The  only  method 
available  was  a  lift-in  from  the  railroad  or  track 
level.  The  presence  of  the  MCI  and  C&S  cables 
could  not  be  spliced  and  relocated  and  proved 
to  be  very  cumbersome  throughout  the  course 
of  the  project  since  we  were  always  having  to 
work  around  them. 

The  project  was  divided  into  three  phases.  All 
work  on  the  railroad  would  occur  in  the  even- 
ing and  week-ends  with  the  exceptions  of  the 
first  phase  of  demolition.  That  included  pre- 
demolition  of  the  concrete  deck,  concrete  along 
the  girder  webs  and  concrete  in  the  trough  areas 
along  the  girder  webs.  This  pre-demo  would 
permit  immediate  burning  of  the  steel  at  the 
beginning  of  the  bridge  demolitii^n. 

The  above  work  was  performed  during 
15-day  single  consecutive  track  outages.  Also 
during  these  15-day  single  track  outages,  pre- 
cast transition  slabs  were  installed  at  the  bridge 
approaches.  The  excavation  for  these  slabs  was 
completed  on  the  first  night  of  the  15-day 
outage.  On  the  14th  night  of  the  outage,  the 
transition  slabs  were  set  by  a  crane  which  was 
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brought  up  on  the  railroad  and  lifted  the  slabs 
from  a  railroad  flat  car  and  set  in  place. 

Concurrent  with  the  15-day,  single  track 
outages  occurring  at  the  bridge  site,  the  new 
steel  bridges  were  delivered  and  assembled  in 
a  railroad  yard  located  approximately  one  and 
a  half  miles  from  the  bridge  site.  The  yard  was 
selected  as  an  assembly  area  due  to  its  conve- 
nient location  to  the  mainline  track. 

Also  taking  place  was  the  replacement  of  the 
existing  steel  bridge  bents.  This  work  was  per- 
formed in  the  evenings  due  to  intermittent  track 
time  required  for  jacking  and  replacing  existing 
steel. 

The  15-day  single  consecutive  track  outages 
began  in  April  and  were  completed  in  mid  Ju- 
ly at  which  time  the  entire  work  force  returned 
to  the  yard  to  complete  the  precasting  of  the 
bridge  decks  in  the  steel  bridges.  Also  during 
this  phase  of  work,  details  were  being 
developed  to  replace  the  existing  bridges  and 
install  the  new  bridges. 

The  replacement  and  installation  was  plann- 
ed to  occur  during  an  80-hour  continuous  opera- 
tion. Therefore,  a  detailed  schedule  had  to  be 
assembled  showing  all  events  including  the 
completion  time  on  an  hourly  basis.  However, 
for  certain  operations  of  the  continuous  80-hour 
outage,  a  minute-by-minute  schedule  was  re- 
quired due  to  continuous  train  operations.  This 
was  primarily  for  the  picking  and  setting  of  the 
new  bridge  spans  which  at  certain  times  re- 
quired all  four  mainline  tracks  to  be  out  of 
service. 

In  order  to  have  direct  control  of  trains  pass- 
ing this  location  during  the  work,  we  set  up  a 
headquarters  at  the  bridge  site  which  would 
house  all  transportation  personnel  and  power 
directors  to  control  the  overhead  catenary  power 
and  transmission  lines.  This  enabled  us  to 
dispatch  trains  between  two  interlockings. 

Once  a  rough  schedule  was  developed, 
meetings  were  scheduled  with  all  Amtrak  sup- 
port forces,  electric  traction,  B&B,  track  and 
C&S  and  the  contractor.  From  these  meetings 
and  discussions,  all  personnel  involved,  both 
Amtrak  and  contract  forces,  were  allocated 
times  for  their  specific  portions  of  the  work. 
On  the  day  of  the  first  scheduled  80-hour 
outage,  which  was  set  to  begin  at  8  p.m.  on  Fri- 
day and  continue  to  6  a.m.  the  following  Tues- 
day, a  meeting  was  again  conducted  at  the 
bridge  to  rehearse  minute  by  minute  everyone's 


responsibility  and  work  requirement. 

At  8  p.m.  that  evening,  the  first  phase  of  the 
80-hour  double  track  outage  began  which  was 
the  contractor  beginning  to  pre-burn  the  steel 
bridge  diaphragm  from  the  street  below.  At  10 
p.m.  tracks  3  and  4  were  taken  out  of  service 
and  Amtrak  forces  began  removing  the  rail,  ties 
and  ballast  from  the  bridge  deck.  Amtrak's  elec- 
tric traction  department  began  relocating  the 
overhead  catenary  wires  over  tracks  3  and  4  to 
the  outside  of  track  4.  The  overhead  wires  had 
to  be  relocated  to  provide  free  movement  of  the 
crane  booms  while  performing  the  demolition 
and  lift  in  of  the  new  bridge. 

This  prep  work  had  to  be  completed  in  three 
hours  at  which  time  crane  mats  were  to  be  set 
at  each  end  of  the  bridge  to  accommodate  the 
movement  of  two  hydraulic  cranes  across  the 
railroad.  There  were  a  total  of  90  mats  to  be 
set  which  were  numbered  in  order  as  they  were 
to  be  set  in  the  railroad.  This  operation  took 
considerably  longer  than  planned  due  to  unfore- 
seen problems  with  transporting  of  the  mats 
upon  the  railroad.  However,  even  with  the  delay 
of  positioning  the  cranes,  the  steel  burning  con- 
tinued uninterrupted  through  the  night.  At  noon 
of  the  following  day  the  cranes  at  each  end  of 
the  bridge  began  lowering  sections  of  the  bridge 
deck  onto  flat  bed  trailers  in  the  street  below. 
The  demolition  continued  all  day  Saturday  with 
12-man  burning  crews  working  12-hour  shifts. 
This  operation  was  completed  and  final  clean- 
up was  completed  around  5  a.m.  Sunday. 

After  the  demolition  operation,  preparation 
work  began  on  the  steel  bents  and  bridge  seats. 
Concrete  pedestals  were  set  on  the  bridge  seats 
and  the  steel  pedestals  aligned  and  set  on  the 
bents.  At  7  p.m.  Sunday  the  cranes  were  posi- 
tioned on  the  backwalls  to  lift  in  the  end  spans 
from  flat  bed  trailers  in  the  street  below.  The 
four  end  spans  were  completed  by  9:30  p.m. 
at  which  time  the  cranes  were  repositioned  on 
the  new  end  spans  to  receive  the  center  spans. 
The  center  spans  could  not  be  set  until  12  a.m. 
since  all  four  tracks  had  to  be  out  of  service 
to  move  the  bridges  by  flat  rail  cars  from  the 
yard  to  the  site. 

The  center  spans  arrived  at  the  bridge  at 
12:05  a.m.  and  were  picked  up  and  set  in  place 
by  2  a.m.  Monday  at  which  time  all  the  crane 
mats  had  to  be  repositioned  to  allow  the  cranes 
to  depart  the  railroad.  Also,  concurrent  with  this 
operation  Amtrak  electric  traction  forces  began 
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repositioning  the  overhead  catenary  wires  and 
final  connection  of  the  bridges  were  made.  By 
4  a.m.  the  cranes  had  left  the  railroad  and  we 
reactivated  tracks  1  and  2  for  traffic.  All  day 
Monday  Amtrak  forces  and  contractor  forces 
were  setting  and  aligning  the  rail  on  the  direct 
fixation  pads  on  the  bridges  and  surfacing  of 
the  approaches  was  on-going.  Tracks  3  and  4 
were  restored  to  service  by  11:15  p.m.  Mon- 
day, which  was  approximately  six  hours  prior 
to  the  scheduled  completion. 

On  the  following  week-end,  the  same  pro- 
cedures were  followed  for  the  removal  and  in- 
stallation of  track  bridges  on  tracks  1  and  2. 
There  was  a  third  week-end  involved  which  en- 
tailed shifting  track  3  bridge  eight  inches  south 
to  its  final  location,  which  provided  13-foot 
track  centers  on  all  four  tracks. 

The  key  to  the  success  of  the  operation  was 
the  close  and  constant  communication  between 
Amtrak  and  contract  forces  throughout  the  plan- 
ning and  scheduling  phase  of  the  job. 

Does  anyone  have  any  questions? 


Member:  You  implied  that  the  catenary 
system  was  still  energized  on  the  remaining 
track  while  you  were  working  with  cranes  in 
the  area.  Did  you  take  any  special  precautions 
with  the  cranes? 

Mr.  Mandia:  The  cranes  were  all  grounded 
when  they  were  brought  up  on  the  railroad,  and 
when  we  actually  picked  the  center  spans  we 
did  de-energize  the  catenary  on  track  two. 

Member:  But  the  adjacent  track  one  was  still 
alive  then? 

Mr.  Mandia:  Yes. 

Mr.  McGinley:  Thank  you  very  much.  That 
was  certainly  a  different  work  environment  than 
my  experience  out  in  the  west.  I  appreciate  that. 

Our  next  speaker  is  executive  secretary  of  the 
Railway  Tie  Association.  Mr.  John  Mabry. 
John  came  to  the  association  after  a  long  career 
with  T.  J.  Moss  Tie  Supply,  which  was  merged 
with  Kerr  McGee.  John  retired  from  Kerr 
McGee  with  50  years  of  service  as  vice  presi- 
dent of  sales.  John. 
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Thank  you,  Mike.  President  Marlow,  Presi- 
dent Kapp,  members  and  guests.  I  have  a  little 
kinship  with  Mike  McGinley  in  this  matter  of 
putting  programs  together.  I  was  program  chair- 
man of  the  downtown  Lions  Club  in  St.  Louis 
many  years  ago,  and  any  of  you  who  are  ser- 
vice club  people  know  that  most  Lions  clubs. 
Rotary  clubs  and  so  on  meet  weekly,  and  it  is 
quite  a  chore. 

The  Railway  Tie  Association  is  meeting  in 
New  Orleans  this  week,  and  I  am  disappointed 
in  you  folks.  I  thought  that  surely  many  of  you 
would  opt  for  the  RTA  Convention  rather  than 
Roadmasters.  I  see  I  was  making  a  mistake.  I 
have  been  a  dues  paying  member  of  the  Road- 
masters  for  more  years  than  I  care  to  remember, 
it  surely  is  at  least  30  years,  and  1  have  enjoyed 
every  bit  of  it.  A  good  friend  asked,  "arc  you 
going  to  tell  us  the  same  old  story,  Mabry?" 
And  I  will  tell  you  now  that  I  will  tell  you  part 


of  the  same  old  story  and  a  bit  of  what  RTA 
is  up  to  now.  Jerry  Reynolds,  who  is  president 
of  Railway  Tie  Association  throughout  the  con- 
vention in  New  Orleans,  will  introduce  Mr. 
Galassi,  operating  vice  president  of  the  Burl- 
ington Northern  on  Thursday  at  lunch,  and  has 
threatened  to  say,  "Mr.  Galassi,  we  shall  be 
eternally  indebted  to  you.  You  have  done 
something  for  us  that  we  have  not  been  able  to 
do  for  ourselves  over  the  past  50  years.  You 
have  attracted  our  attention  with  the  proverbial 
two  by  four."  Is  there  anyone  out  there  who 
would  like  to  guess  what  that  two  by  four  is? 
Concrete  cross  ties!  Having  said  that,  let's  begin 
the  presentation. 

At  the  top  of  the  show,  as  the  television  types 
would  say,  let  me  tell  you  how  happy  the 
Railway  Tic  Association  and  John  Mabry  are 
to  have  this  opportunity  to  be  with  you  today 
and  to  tell  you  something  of  the  wood  cross  tie 
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story.  And  to  set  the  scene,  how  many  of  you 
are  with  Class  I's,  how  many  with  short  lines, 
and  how  many  with  regionals?  Now  the 
suppliers? 

Dave  Staplin,  your  past  president,  wrote  a 
letter  to  the  editor  of  Railway  Track  and  Struc- 
tures and  his  letter  appeared  in  the  July,  1987, 
issue  of  that  publication.  If  he  is  in  the  room 
I  would  like  to  compliment  him.  Roadmasters 
is  fortunate  to  have  persons  in  a  position  of 
leadership  and  so  knowledgeable  about  your  af- 
fairs doing  this.  More  of  you  should  do  it  more 
often. 

But  to  get  back  to  the  reason  for  my  being 
with  you  this  morning.  When  good  friend,  Keith 
Pottorff,  wrote  in  March  extending  the  invita- 
tion to  RTA  he  concluded  his  letter  with  this 
paragraph,  "I'm  looking  forward  to  hearing  a 
presentation  on  wood  ties  and  hope  this  can  be 
scheduled."  It  could  be  and  it  has  been. 

What  I  am  not  going  to  do  is  try  to  tell  you 
how  to  build  and  maintain  track.  I  couldn't  if 
I  wanted  to.  What  I  am  going  to  try  to  do  in 
the  time  at  my  disposal  is  give  you  an  up-date 
on  what  has  happened,  and  what  is  happening, 
to  that  basic  element  of  track,  "Wood  Crossties, 
the  Proven  Performer." 

In  a  recent  bit  of  material  on  cross  ties  in  a 
trade  publication,  the  comment  was  made, 
"  .  .  .other  than  being  larger,  the  cross  tie  itself 
hasn't  changed  appreciably  since  pressure- 
treating  was  introduced."  For  starters,  let's 
look  at  some  of  the  ways  in  which  the  wood 
cross  tie  has  been  changed,  and  improved,  since 
the  first  ones  were  put  in  track  back  in  1832 
or  thereabouts. 

First  for  size:  As  recently  as  1925  most  of 
them  were  six  inches  by  eight  inches  by  eight 
feet.  And  a  goodly  percentage  of  them  were 
hewn.  Today,  the  vast  majority  of  wood  ties 
are  seven  inches  by  nine  inches  by  eight  feet 
six  inches,  and  some  roads,  such  as  the  Santa 
Fe  and  Union  Pacific,  use  nine  foot  lengths  in 
much  of  their  mainlines.  The  switch  from  hewn 
ties  provides  uniformity  which,  in  turn,  makes 
for  more  uniform  track.  Besides,  where  would 
you  find  a  man  with  the  know-how,  energy  and 
willingness  to  hew  a  cross  tie.  It  is  hard  work, 
believe  me. 

Second,  the  care  of  the  untreated  tie.  In  the 
beginning  the  ties  might  be  dead-piled  at  the 
railroad  siding  awaiting  movement  to  the 
treating  plant;  not  so  any  more.  The  practice 


is  to  haul  them  almost  immediately  to  the 
treating  plant,  sometime  by  rail  car  but  more 
frequently  by  truck,  given  the  abandonment  of 
much  track  in  the  production  territory,  and  the 
all-too-frequent  inability  to  get  gondola  freight 
cars.  It  seems  like  they  are  more  profitable  haul- 
ing other  cargo. 

Once  arrived  at  the  treating  plant,  they  are 
stacked  much  more  carefully  than  in  the  old 
days.  No  more  do  you  see  weeds  or  puddles 
of  water  around  the  tie  yard.  Good  housekeep- 
ing today  is  considered  the  norm  rather  than  the 
exception.  You  might  be  interested  to  know, 
if  you  don't  already,  that  12  months  is  the  usual 
time  in  stack  to  properly  air  dry  oak  and  six 
months  for  hardwoods. 

This  is  a  good  place  to  talk  about  anti-splitting 
devices.  They  are  placed  in  the  ends  of  ties  to 
prevent  or  minimize  splits. 

"S"  irons  have  been  with  us  for  at  least  50 
years  that  I  know  of  and  are  most  often  driven 
selectively  after  the  seasoning  period  and  prior 
to  treatment. 

Dowels  have  also  been  in  use  for  many  years 
and  are  applied  to  each  end  of  each  tie, 
sometime  one  dowel  to  the  end,  but  more 
generally  two  to  each  end.  Occasionally  driven 
into  the  green  ties,  they  are  most  often  driven 
into  dry  ties  that  are  hydraulically  squeezed  at 
the  time  of  application. 

Most  recently,  nail  plates  have  come  into  con- 
siderable acceptance.  They  are  driven  either 
selectively  or  100  percent  into  each  end  of  the 
tie,  most  frequently  when  the  tie  is  still  green. 

The  choice  of  anti-splitting  devices  is  a  deter- 
mination made  by  each  railroad,  as  is  the  deci- 
sion to  apply  them  when  the  tie  is  green  or  after 
it  has  been  seasoned. 

An  outgrowth  of  the  nail  plate  is  the  wear 
plate.  It  is  large  enough  to  cover  the  entire  area 
under  the  tie  plate,  is  similar  to  the  nail  plate 
in  manufacture  and  appearance,  and  is  thought 
by  many  to  help  in  minimizing  plate  cutting. 

Now  let's  talk  about  treatment  for  a  bit.  The 
first  tie  treating  plant  in  the  United  States  was 
built  by  the  Louisville  and  Nashville  in  Gautier, 
Mississippi,  in  1875.  There  was  a  surge  of  tie 
treating  plant  building  around  1900,  and  another 
around  1930.  Today  there  are  65  or  70  tie 
treating  plants  in  the  United  States,  down  from 
100  or  more  at  the  peak. 

When  I  went  to  work  for  T.  J.  Moss  Tie 
Company  in  1925,  which  was  merged  with  Kerr 
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McGee  in  1963,  ties  were  treated  with  both  zinc 
chloride  and  the  various  formulations  of 
creosote  oil.  Somewhere  along  the  line  it  was 
determined  that  creosote  as  a  preservative  was 
superior  to  zinc  chloride,  given  the  latter's  less 
toxic  values  and  its  tendency  to  leach  out  of  the 
tie  over  time. 

Today,  creosote  oU  is  the  universally  accepted 
tie  preservative.  It  is  used  in  various  formula- 
tions, 80-20  creosote  coal  tar  solution,  70-30, 
60-40,  and  30-70  creosote  petroleum  mixture, 
the  latter  mostly  by  the  western  roads. 

Retentions  vary  from  six  pounds  per  cubic 
foot  to  ten  pounds.  Obviously,  the  greater  the 
retention  the  higher  the  protection,  and  the 
greater  the  cost.  It  is  a  question  of  making  a 
determination  trading  off  protection  against 
cost. 

There  are  also  two  alternatives  to  air- 
seasoning:  boultonizing  and  vapor  drying.  The 
former  involves  boiling  green  ties  in  the  preser- 
vative and  the  latter  the  use  of  moisture- 
removing  chemicals  ahead  of  the  conventional 
treating  cycle.  Both  require  a  total  of  approx- 
imately 24  hours  in  the  treating  cylinder,  and 
add  to  the  cost  of  the  treating  process.  However, 
the  air-seasoning  time  is  saved,  and  the  cost  is 
probably  a  stand  off.  These  accelerated  season- 
ing techniques  are  also  helpful  in  those  rare  in- 
stances when  wood  crossties  are  in  short  supply. 

To  add  to  all  of  the  above  in  the  area  of  treat- 
ment, even  now  tests  are  under  way  on  the  San- 
ta Fe,  Norfolk  Southern  and  Conrail  involving 
the  dip  treatment  of  ties  with  borates  to  deter- 
mine their  efficiency  in  controlling  fungus  and 
insect  infestations  in  cross  ties  prior  to  conven- 
tional creosote  treatment.  If  this  work  proves 
out,  it  might  even  reduce  the  number  of  pounds 
of  creosote  required. 

Before  we  leave  treatment,  let  us  take  a  brief 
look  at  what  has  happened  in  this  area  through 
the  years.  In  1921 ,  the  first  year  of  records,  the 
Class  I's  put  in  a  total  of  86.5  million  ties,  of 
which  36.071  million,  or  42  percent,  were 
treated.  By  1934,  73  percent  were  treated,  and 
in  1986,  when  insertions  for  maintenance  had 
dropped  to  17.5  million,  all  ties  were  treated. 

So  much  for  prologue.  What  have  we  done 
for  you  lately? 

To  begin  with,  tests  have  been  going  on 
almost  from  the  start,  more  than  likely.  Two 
of  the  best  testers  were  Charlie  Code  of  the 
Pennsylvania  Railroad  and  Harry  Duncan  of  the 


CB&Q.  RTA  has  entered  into  a  joint  venture 
with  the  Association  of  American  Railroads  to 
look  into  the  old  tests  and  devise  new  ones. 

One  of  the  first  things  done  under  this  ar- 
rangement was  to  engage  Kenneth  C.  Edscorn, 
retired  from  the  Missouri  Pacific,  to  pull 
together  the  cross  tie  tests  which  could  be  iden- 
tified, and  Ken  has  spent  the  past  year  doing 
this.  As  might  be  expected,  he  has  found  them 
here,  there  and  the  other  place.  They  are  being 
catalogued  and  will  be  put  on  a  computer  for 
easy  retrieval  by  any  who  are  interested. 

One  of  the  tests  catalogued  is  on  the  North 
Western  at  Des  Plaines,  Illinois.  The  joint  ven- 
ture with  AAR,  with  tremendous  help  from  the 
North  Western,  involved  considerable 
laboratory  work  at  AAR's  test  center  in 
Chicago,  followed  by  the  insertion  of  3,380  ties 
in  October  1967,  consisting  of  eight  segments, 
each  with  ties  of  different  sizes  and  lengths. 
From  the  inception  of  the  test  in  late  1967 
through  1986,  approximately  500  million  gross 
tons  have  moved  over  it.  Regular  inspections 
are  made  by  Victor  Shafarenko  of  AAR  and 
Bob  Lantz,  vice  chairman  of  RTA's  research 
and  development  committee  and  they  report  that 
the  ties  are  in  excellent  shape  after  20  years, 
excusing  the  odd  tie  replaced  for  this  reason  or 
that. 

RTA  was  also  a  part  of  the  wood  cross  tie 
tests  conducted  at  the  Test  Center  in  Pueblo, 
Colorado.  We  contributed  2,792  solid-sawn 
treated  ties  worth  $40,000,  plus  an  additional 
200  two-piece  dowel-laminated  treated  ties 
valued  at  $3,000.  The  tests  have  been  completed 
after  several  years  and  several  million  gross  tons 
of  traffic,  and  the  finalized  reports  will  be 
available  from  AAR  shortly. 

Some  of  you  may  have  heard  of  RTA's 
engineered  wood  cross  tie  system  research  pro- 
ject. More  about  this  later,  but  right  now  we 
want  to  tell  you  about  one  of  the  outgrowths 
of  it.  Under  that  program.  RTA  engaged  James 
W.  Winger,  assistant  chief  engineer,  retired 
from  CSX  ,  to  prepare  a  report  on  heavy  haul 
wood  ties  on  the  CSX.  This  report  is  now  in 
hand,  and  without  putting  words  in  Mr. 
Winger's  mouth,  wc  would  like  to  share  with 
you  a  vignette  of  his  12-pagc  paper  which  will 
appear  in  CR()SSTIP2S  magazine,  and  possibly 
other  trade  publications,  very  soon.  CSX  real- 
ized that  their  track  system  was  no  longer 
capable  of  doing  the  job  satisfactorily  with 
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today's  heavier  tonnages,  six-axle  locomotives, 
and  100-125  ton  cars.  What  to  do  about  it?  In 
troubled  track  territory,  they  went  to  more 
sophisticated  rail,  granite  ballast,  and  elastic 
fasteners  on  the  wood  cross  ties.  This  is  a  con- 
siderable simplification,  but  Mr.  Winger's 
paper  suggests  that  CSX,  with  elastic  fasteners 
eliminating  the  need  to  remove  the  spikes,  is 
well  on  the  way  to  putting  an  end  to  the  pro- 
blem of  pulling  spikes  with  every  rail 
changeout.  Ergo,  they  are  well  on  the  way  to 
solving  the  problem  of  spike-killed  ties. 

Back  to  RTA's  engineered  wood  cross  tie 
system  project.  What  is  it  all  about?  Our  ex- 
ecutive committee  put  in  place  in  January,  1987, 
something  called  "Your  Two  Cents  Worth". 
Most  of  the  suppliers  of  creosote  oil  anted  up 
some  very  substantial  seed  money,  and  RTA's 
producer  members,  the  folks  with  the  sawmills 
and  the  treating  plants,  were  asked  to  pay  in 
monthly  over  a  two-year  period,  one  cent  or 
more  for  every  tie  handled.  While  participation 
isn't  compulsory,  we  are  pleased  to  advise  that 
most  of  them  availed  themselves  of  the  oppor- 
tunity to  hit  a  lick  for  the  cause. 

First,  we  engaged  Robert  A.  Sherman  and 
Associates  of  Warren,  Ohio,  to  put  together  an 
advertising  and  public  relations  program.  This 
is  in  place  and  the  first  ads  appeared  in  the 
August  issues  of  Railway  Track  and  Struc- 
tures and  Progressive  Railroading,  as  well  as 
our  own  Crossties.  There  will  more  to  follow. 

Second,  we  contracted  with  Allan  Zaremb- 
ski  and  his  Zeta-Tech  Associates  to  prepare  a 
performance  specification,  addressing  primarily 
the  matter  of  the  fastening  system  for  wood 
cross  ties.  It  has  been  known  for  a  long  time 
that  conventional  cut  spikes  work  fine  on 
tangent  track,  but  they  create  a  very  real  and 
very  serious  problem  on  curves,  generally  con- 
sidered to  be  two  degrees  and  sharper.  It  is  in 
such  territory,  especially  if  it  is  subject  to  heavy 
tonnage,  that  the  rail  wears  out  quickly  and 
spike  kill  occurs  where  cut  spikes  are  used.  By 
changing  over  to  elastic  fasteners  which 
eliminate  the  need  to  remove  the  spikes  to 
change  the  rail,  much  of  this  spike  kill  can  be 
avoided. 

The  performance  specification  will  be  in  our 
hands  shortly,  and  it  may  be  that  we  will  then 
go  on  to  a  design  specification. 

Anyway,  the  program  is  working,  and  we 
would  be  surprised  if  more  than  a  few  of  you 


were  not  already  aware  of  it.  More  about  this 
later. 

RTA's  president,  Gerald  L.  Reynolds, 
presented  a  paper  to  the  American  Wood 
Preservers'  annual  convention  in  Toronto  in 
May,  and  he  made  some  observations  that  are 
timely  now. 

1 .  With  close  cooperation  between  the  com- 
mittees involved,  RTA  and  AREA  have  adopted 
the  same  cross  tie  specifications  and  are  ex- 
pected to  announce  the  adoption  of  joint  switch 
tie  specifications  shortly. 

2.  Our  environmental  affairs  committee,  in- 
cluding several  railroad  representatives,  is 
working  on  several  solutions  to  the  disposal  of 
spent/used  ties,  while  attempting  to  keep  the  tie 
industry  and  you,  through  Crossties,  abreast 
of  EPA  regulations  pertaining  to  the  treated  tie. 

3.  To  promote  product  quality,  RTA  has 
sponsored  two  seminars  focusing  on  tie  inspec- 
tion. The  first  was  held  in  Memphis,  Tennessee, 
in  November,  1986,  and  the  second  in  Portland, 
Oregon,  in  July,  1987.  They  have  been  well  at- 
tended and  we  feel  that  they  gave  the  par- 
ticipants, even  though  many  of  them  were  ex- 
perienced tie  inspectors,  a  better  grasp  of  what 
the  wood  cross  tie  is  all  about. 

You  are  aware  that  there  has  been  a  sharp 
decline  in  Class  1  track  mileage,  from  319,000 
miles  in  1970  to  242,000  miles  in  1986,  a  drop 
of  24  percent.  As  you  know,  a  good  bit  of  that 
trackage  is  now  in  short  lines  and  regionals,  and 
we  wish  prosperity  for  all  of  them.  We  need 
every  mile  of  track  that  can  be  kept  going  for 
the  health  and  well  being  of  our  wood  cross  tie 
industry. 

Before  I  leave  you,  RTA  has  several  pieces 
of  printed  material  which  may  be  helpful: 
Wood  Crossties,  The  Proven  Performer; 
Crossties  Magazine,  Introducing  The 
Railway  Tie  Association,  The  Ties  That  Bind 
America  (a  slide/tape  presentation),  and  RTA/ 
AREA  Tie  Specifications.  If  you  would  like 
to  have  a  set,  give  me  your  business  card  and 
I'll  see  that  you  get  them. 

Now  for  those  most  welcome  of  all  words, 
"in  conclusion",  the  Railway  Tie  Association 
is  most  appreciative  of  this  opportunity  to  add 
a  bit  to  the  sum  total  of  your  knowledge  of  the 
wood  cross  tie,  from  the  stump  through  the 
treating  plant,  and  on  that  note,  I'll  say  thank 
you  and  God  bless. 

Mr.  McGinley:  Thank  you,  John.  We  cer- 
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tainly  enjoyed  the  talk. 

I  take  personal  pleasure  and  pride  in  introduc- 
ing our  next  speaker,  Mr.  Orville  Pilcher. 
Orville  is  the  assistant  to  the  vice  president  of 
operations  safety  for  the  Southern  Pacific 
Transportation  Company.  He  started  41  years 
ago  as  a  laborer  in  the  mechanical  department 
and  has  worked  up  through  clerical  and  ex- 
ecutive positions  to  become  safety  supervisor 
for  the  Los  Angeles  Division  where  I  met  him 


in  1969.  Having  straightened  up  the  L.  A.  Divi- 
sion, he  went  on  to  the  personnel  department 
in  1970  and  then  zoomed  to  safety  responsibility 
in  1973.  In  1985  he  took  on  the  additional  duties 
that  carried  SP  into  the  forefront  of  substance 
abuse  policy  in  our  industry  and  perhaps  in  all 
of  industry.  I  was  proud  to  be  associated  with 
this  effort  and  with  the  resulting  safety 
achievements.  Orville. 


RULE  G  AND  TOXICOLOGICAL  TESTING 

Orville  J.  Pilcher 

Assistant  to  Vice  President  Operations 
Southern  Pacific  Transportation  Company 


Thank  you,  Mike.  I  appreciate  that  introduc- 
tion. We  have  been  associated  a  long  time  and 
it  was  a  good  association.  I'll  try  to  stay  within 
my  time  constraint  and  maybe  even  finish  a  little 
early. 

Thank  you  for  the  opportunity  to  tell  you 
about  Southern  Pacific's  experience.  It  is  a  pro- 
gram to  discourage  the  use  of  alcohol  and  il- 
licit drugs.  Before  getting  into  the  Southern 
Pacific's  policy  and  program,  I  want  to  make 
a  few  general  comments  on  the  extent  of  the 
problem  in  our  our  society  as  a  whole.  It  is 
generally  accepted  that  the  use  of  illicit  drugs 
in  our  society,  including  the  work  place,  has 
reached  staggering  proportions.  Consumption 
of  illicit  drugs  in  the  United  States  is  measured 
in  tons.  Alcohol  and  drug  abuse  is  prevalent  in 
every  social  stratum,  every  social-economic 
group,  every  profession,  every  occupation, 
every  level  of  management  and  labor,  every 
region  of  the  country,  every  racial,  religious 
and  ethnic  group.  Approximately  25  million 
Americans  have  tried  cocaine.  Five  to  six 
million  use  it  at  least  once  a  month.  Of  its 
regular  users  almost  half  are  dependent.  Co- 
caine consumption  in  the  United  States  is 
somewhere  between  55  and  56  metric  tons  an- 
nually. Today  the  quality  of  cocaine  has  never 
been  higher,  and  the  cost  more  reasonable.  A 
rock  of  crack  can  be  purchased  in  tens  of 
thousands  of  street  corners  in  America  for  less 
than  $10. 


According  to  Newsweek  Magazine,  crack 
has  become  America's  fastest  growing 
epidemic,  and  potentially  its  most  serious.  Ac- 
cording to  a  national  survey  of  drug  abuse  con- 
ducted in  1982,  50  to  60  million  Americans, 
or  about  25  percent  of  the  entire  United  States 
census,  has  tried  marijuana  and  20  million  peo- 
ple use  it  at  least  once  a  month.  Results  of  a 
1983  survey  of  callers  to  a  national  800  cocaine 
line  indicated  that  over  75  percent  of  those  in- 
dividuals who  use  drugs  use  them  on  the  job. 
It  is  estimated  the  cost  of  drug  abuse  to  the 
economy  as  being  at  $136.4  billion.  This  in- 
cludes costs  associated  with  treatment,  research 
and  preventive  programs,  treatment  of  related 
health  problems,  crime,  motor  vehicle  accidents 
and  reduced  productivity  and  lost  employment. 
A  comprehensive  study  of  alcohol  use  by 
railroad  employees  was  conducted  by  the 
United  States  Department  of  Transportation  in 
1979.  The  study  found  the  following:  75  per- 
cent of  the  employees  consumed  alcohol;  25 
percent  of  them  were  problem  drinkers;  12  per- 
cent of  all  railroad  workers  drank  on  the  job 
and  while  on  duty;  and  10  percent  drank  while 
subject  to  duty. 

This  study  did  not  touch  on  drugs  and  we 
really  did  not  have  a  handle  on  that  in  the 
railroad  industry.  In  this  same  1979  FRA  study 
of  railroad  accidents  it  was  found  that  in  the  past 
10  years  alcohol  or  drugs  were  present  in  48 
major  train  accidents.  These  involved  37  deaths. 
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80  injuries  and  $34  million  in  property  damage. 
Those  conducting  the  study  estimated  they  pro- 
bably turned  up  only  about  half  of  the  accidents 
in  which  the  alcohol  or  drugs  were  involved. 
Southern  Pacific  has  had  more  than  its  share 
of  these  tragic  accidents  and  I  would  like  to 
share  with  you  the  history  of  our  drug  and 
alcohol  identification  efforts. 

We  have  been  pre-employment  testing  for 
drugs  since  1973.  We  did  not,  at  that  time,  test 
for  cocaine  or  marijuana.  That  has  since  been 
added  and  the  results  of  that  have  been  very 
revealing.  Just  the  year  before  last  when  we 
hired  a  group  of  maintenance-of-way 
employees,  48  percent  of  all  those  tested  in  pre- 
employment  turned  out  positive;  even  with  the 
fact  that  they  knew  they  were  being  tested.  And 
I  think  that  is  very  shocking. 

In  1977  the  Southern  Pacific  Transportation 
Company  established  a  family  assistance  pro- 
gram. It  has  been  a  very  successful  program 
with  a  lot  of  people  participating.  However, 
when  we  went  into  a  real  testing  program  on 
our  property  in  1984,  their  business  picked  up 
considerably.  We  have  1 1  employee  assistance 
counselors  scattered  throughout  our  property  so 
they  are  an  easy  access.  They  are  off  the  pro- 
perty so  that  anyone  seeking  their  assistance 
does  not  have  to  come  near  the  property.  They 
can  seek  assistance  off  the  property  and  in  con- 
fidence. 

In  1979  we  were  concerned  about  whether 
our  people  really  knew  how  to  do  their  jobs. 
So  Mr.  Lacy  decided  we  ought  to  put  an  audio 
visual  program  about  safe  work  practices  in  the 
transportation  department.  We  put  the  safety 
department  to  work  on  it  and  we  came  up  with 
a  program  that  identified  34  safe  work 
practices — ways  to  do  your  job  safely  as  a 
transportation  employee.  Coupled  with  that,  we 
gave  an  examination  after  the  showing  of  the 
film  to  every  transportation  employee  on  the 
property  and  they  had  to  pass  that  examination. 
Those  that  missed  questions  were  called  in  and 
talked  to  personally  and  taken  into  the  field  and 
given  a  little  instruction  on  how  to  perform  their 
work.  We  had  an  audio-visual  film  produced 
at  the  same  time  on  "Human  Factor  Train  Ac- 
cidents" and  things  that  caused  train  accidents 
such  as  derailments,  collisions  and  so  forth,  and 
we  went  over  those  and  the  rules  that  applied 
and  how  to  prevent  them. 

Prior  to  our  drug  identification  efforts  we  did 


an  extensive  set  of  programs  on  education  to 
try  to  bring  the  accidents  under  control  in  that 
manner  so  that  we  could  reduce  our  numbers 
and  we  did  reduce  them  in  that  area.  Present- 
ly, we  are  working  on  a  similar  program  for 
the  maintenance-of-way  and  for  the  mechanical 
department.  Hopefully  they  will  be  in  place  ear- 
ly next  year. 

In  1980  there  were  two  catastrophic  train 
accidents  and  extensive  criticism  from  the  Na- 
tional Transportation  Safety  Board  because  of 
inadequate  effort,  as  they  saw  it,  on  our  part 
to  control  the  use  of  alcohol  by  our  own  train 
employees.  At  that  point,  we  really  went  out 
on  a  limb  and  established  what  we  call  our  in- 
toxicalizer  program.  We  purchased  a  couple  of 
intoxicalizers  and  called  in  the  general  chair- 
man and  went  over  the  intoxicalizer  with  him. 
We  also  published  an  article  in  our  house  organ 
stating  that  we  intended  to  institute  a  random 
testing  procedure  with  an  intoxicalizer. 

Before  we  put  that  into  effect,  however,  we 
went  to  what  we  call  a  familiarization  program. 
We  took  the  intoxicalizer  all  over  the  proper- 
ty. We  went  over  the  intoxicalizer  as  the  peo- 
ple came  on  duty  and  asked  them  if  they  would 
like  to  use  it,  that  it  was  not  mandatory.  It  took 
us  about  six  months  to  do  this  program.  After 
it  was  completed  we  advised  the  general  chair- 
man that  we  had  completed  the  program,  and 
that  it  was  now  our  intention  to  use  the 
intoxicalizer. 

Our  first  use  of  the  intoxicalizer  was  in 
Yuma,  Arizona,  on  September  24,  1980.  The 
reason  for  beginning  testing  in  Yuma  was  that 
the  two  accidents  that  I  mentioned  earlier  were 
from  crews  leaving  Yuma  and  going  to  Los 
Angeles.  So  I  don't  think  that  it  was  any  secret 
that  we  were  going  to  do  our  first  random 
testing  in  the  Yuma  area.  We  made  a  decision 
that  during  this  random  testing  that  anyone 
testing  positive,  under  0.1,  would  not  be 
disciplined,  but  would  be  denied  the  right  to  go 
to  work  that  day.  If  they  were  away  from  home, 
we  deadheaded  them  home.  Anyone  exceeding 
0.1  would  be  processed  as  a  discipline  case. 
This  was  a  great  change  in  Rule  G,  because 
Rule  G  is  preventing  the  use  of,  which  includ- 
ed any  measure  of  alcohol;  we  did  make  that 
concession.  We  put  the  intoxicalizer  in  use  on 
September  24  and  on  September  26,  the 
Brotherhood  of  Local  Engineers  struck  us.  We 
went  to  court  and  obtained  a  restraining  order 
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on  September  27.  The  restraining  order  was 
pending  submission  of  the  dispute  to  the  Na- 
tional Railroad  Adjustment  Board.  Incidental- 
ly, on  back-up  in  Yuma  on  our  initial  tests  we 
picked  up  two  people  on  the  intoxicalizers.  Both 
of  them  were  engineers  with  alcohol  in  their 
systems.  The  matter  went  to  the  Adjustment 
Board  in  1980  and  we  did  not  hear  from  the 
them  until  May,  1982.  At  that  point,  the  Ad- 
justment Board  held  that  the  use  of  the  intox- 
icalizer  violated  the  collective  bargaining  agree- 
ment. So,  essentially,  at  that  time  our  hands 
were  really  tied,  short  of  going  into  bargain- 
ing. We  were  not  about  to  bargain  for  what  we 
felt  was  our  right  and  responsibility  to  provide 
a  safe  place  to  work.  We  were  shut  down  as 
far  as  our  intoxicalizer  was  concerned. 

In  an  AAR  meeting  in  Pittsburgh,  Mr. 
Burnett  and  the  National  Transportation  Safe- 
ty Board  charged  the  FRA  with  the  responsibili- 
ty, in  view  of  the  National  Railroad  Adjustment 
Board  decision,  to  promulgate  some  rules  on 
drug  and  alcohol  use  in  the  railroad  industry. 
In  1983  with  that  pressure  on,  the  Federal 
Railroad  Administration  did  publish  an  advance 
notice  of  proposed  rule  making.  They  did  not 
move  very  quickly  in  this  area.  Our  railroad's 
vice  president  was  very  impatient  and  he 
testified  in  a  few  of  the  hearings  but  decided 
that  we  were  going  to  take  the  bull  by  the  horns 
and  implement  our  own  program.  We  embarked 
on  that  project  with  the  feeling  that  it  was  the 
railroad's  responsibility  to  provide  a  safe  place 
to  work  and  a  safe  place  for  the  public.  We 
developed  our  program  on  the  basis  that  testing 
did  not  indicate  a  presumption  of  guilt.  We  were 
merely  attempting  to  find  out  any  reasonable 
cause  that  contributed  to  an  accident.  There 
were  many  accidents  occurring  on  the  proper- 
ty that  just  could  not  be  explained.  So  whenever 
we  tested  anyone  we  did  not  take  them  out  of 
service  pending  the  results;  they  were  tested  and 
allowed  to  continue  in  service. 

We  began  our  testing  in  the  transportation 
department  in  August  1984.  We  had  to  do  a  lot 
of  preliminary  work  prior  to  the  testing,  so  we 
put  our  chief  medical  officer  to  work .  He  went 
out  across  our  property  and  set  up  270  collec- 
tion clinics  where  we  could  take  our  people  for 
urine  testing.  After  setting  that  up  he  met  with 
Roche  Laboratories  to  set  up  a  procedure  for 
testing  to  be  done  at  their  facility.  We  only  use 
one  testing  facility  and  all  of  our  samples  go 


to  that  one  for  consistency  of  testing.  We  fur- 
nished the  clinics  in  the  field  with  labeled  bot- 
tles for  collection  and  a  consent  form.  We  re- 
quire a  consent  form  to  be  signed  by  the 
employee  and  witnessed  by  the  officer  of  the 
company  who  took  him  there.  That  is  the  of- 
ficer's only  responsibility.  He  does  not  observe 
collection.  He  merely  takes  the  employee  there 
and  fills  out  the  forms  as  the  urine  is  collected 
by  the  facility.  The  top  of  the  bottles  are  taped 
with  evidence  tape  to  make  sure  there  is  no 
tampering,  so  we  would  not  have  any  questions 
regarding  the  evidence. 

After  that  was  in  position  and  the  clinic 
laboratory  set  up,  we  wrote  what  we  call  our 
Miranda  Agreement,  so  to  speak.  Each  of  the 
officers  carries  this  with  him.  It  is  a  typewrit- 
ten folder,  so  that  when  an  individual  refuses 
to  take  the  urine  test,  the  statement  is  read  to 
him.  The  statement  essentially  tells  him  what 
the  problem  is,  what  our  problem  has  been  with 
accidents,  what  we  are  trying  to  do  to  control 
the  accidents  and  the  drug  and  alcohol  on  our 
property,  and  ask  them  to  reconsider  their  deci- 
sion. If  they  still  maintain  they  are  not  going 
to  take  the  test,  they  are  removed  from  service 
and  so  advised.  An  investigation  is  then  held 
in  accordance  with  the  labor  agreements  and 
they  are  dismissed  for  that  purpose.  We  don't 
dismiss  them  for  refusal,  we  dismiss  them  for 
insubordination.  That  is  what  the  charge  is. 

Now,  after  we  get  a  positive,  what  are  we 
going  to  do?  Well,  we  mulled  that  over  and  we 
do  remove  the  individual  from  service  after  an 
investigation  and  introduction  of  the  data  we 
received  from  the  lab.  The  individual  is  required 
to  go  to  our  employee  assistance  counselor.  The 
employee  assistance  counselor  will  evaluate  him 
to  see  if  there  is  a  problem.  If  there  is  a  pro- 
blem then  the  individual  will  be  referred  to  a 
clinic  or  to  a  treating  facility.  Sometimes  that 
is  five  days,  sometimes  it  is  15.  We  do  have 
a  policy  on  our  property  though,  that  if  you  are 
positive  for  cocaine  you  must  go  to  an  in-house 
treatment,  and  that  in-house  treatment  must  be 
30  days. 

Following  the  treatment,  the  individual  who 
was  found  "dirty"  is  required  to  go  through 
and  participate  in  after-care  programs  that  arc 
designed  by  our  employee  assistance  counselor. 
We  hold  them  off  duty  or  out  of  service,  until 
we  get  a  recommendation  from  the  employee 
assistance  counselor  that  the  individual  is  free 
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and  clear  and  is  attending  meetings.  It  is  the 
superintendent's  decision  whether  or  not  to  put 
that  individual  back  to  work.  Generally  they  are 
back  within  120  days  depending  upon  what  the 
circumstances  were  that  caused  us  to  test  him 
in  the  first  place.  If  it  was  a  major  rule  viola- 
tion, then  they  may  be  held  out  for  the  purpose 
a  little  longer.  In  any  eventuality  they  do  get 
back,  but  they  do  come  back  to  work  on  a  con- 
ditional reinstatement.  They  sign  a  reinstate- 
ment along  with  their  local  chairman  that  details 
the  after-care  program.  It  also  has  them  sign 
away  to  us  the  right  to  random  test  them  for 
at  least  the  next  two  years.  We  do  that  and  we 
keep  very  good  records  of  that  random  testing. 
It  is  at  least  two  years;  it  doesn't  say  you  are 
through  in  two  years;  it  says  at  least  two  years. 
After  two  years  you  are  evaluated  by  the 
employee  assistance  counselor,  and  if  he  feels 
that  the  program  served  its  purpose  then  we  will 
stop  the  conditional  reinstatement  testing. 

We  random  test  on  cocaine.  We  have  a  policy 
that  we  test  that  individual  every  10  to  15  days 
for  at  least  the  next  60  days.  Sometimes  we  will 
test  them  one  day  and  turn  around  and  test  them 
the  next.  We  do  the  same  thing  with  marijuana, 
only  for  30  days.  We  test  alcohol  for  30  days 
and  then  at  least  once  a  month  after  that.  It  is 
up  to  the  superintendent  to  do  the  testing  and 
to  keep  that  testing  record  current. 

We  have  established  a  computer  system  in  our 
medical  department  so  that  all  the  information 
remains  confidential.  We  have  two  people  down 
there  who  put  the  information  in  and  develop 
the  reports.  So  we  have  the  data  immediately 
available  if  we  need  it.  But  it  is  confidential  and 
no  one  else  can  get  to  it  but  myself,  the  vice 
president  and  the  two  people  who  have  access 
to  it. 

In  1984  Mr.  McNear  put  out  a  policy  state- 
ment that  we  published  all  over  the  railroad, 
telling  the  individuals  out  there  working  on  the 
railroad  that  it  was  our  policy  that  they  were 
not  to  use  drugs  and  alcohol  or  come  to  work 
after  using  them.  We  all  have  Rule  G  and  have 
had  for  about  100  years  I  guess.  In  1981  Rule 
G  was  changed  on  our  property  and  I  believe 
other  railroads  have  changed  now  also.  We 
changed  Rule  G  so  that  the  illegal  use  of  drugs 
or  sale  of  drugs  on  or  off  duty  constitutes  a 
violation  of  Rule  G.  We  have  had  both  sale  of 
and  illegal  use  off  the  job.  The  Adjustment 
Board  that  has  reviewed  the  cases  upheld  us  and 


we  have  gotten  great  results,  so  that  we  have 
no  problem  with  Rule  G  as  it  presently  exists. 

Because  it  is  so  difficult  to  determine  the  use 
of  drugs  we  had  a  doctor  come  in  to  our  com- 
pany to  teach  46  of  our  officers  to  be  trainers 
in  the  identification  of  drugs  and  alcohol .  This 
doctor  is  the  consultant  to  the  National  Foot- 
ball League  on  drugs  and  alcohol  and  is  in 
charge  of  that  program.  He  is  also  a  consultant 
and  in  charge  of  the  Highway  Patrol  Program 
in  California  and  has  been  a  consultant  for  the 
Los  Angeles  Dodgers,  which  is  another 
organization  that  does  a  lot  of  work  with  drugs 
and  alcohol.  He  is  a  very  well  qualified  and 
outstanding  individual. 

We  have  just  recently  completed  another 
retraining  of  our  officers  and  are  getting  ready 
to  do  it  again.  We  are  going  to  retrain  about 
every  six  months,  so  that  we  have  our  people 
lined  up  to  identify  the  drugs  the  best  that  we 
can. 

I  want  to  touch  on  the  testing  of  individuals 
just  a  little.  That  decision  to  test  is  well  guard- 
ed. We  do  not  allow  just  anybody  to  make  a 
decision  to  test.  We  keep  that  decision  at  a  very 
high  level  in  our  organization.  It  lies  with  the 
superintendent.  If  he  feels  that  he  cannot  real- 
ly make  the  judgment  on  whether  to  test  or  not 
he  consults  with  the  general  manager  or  myself, 
and  we  discuss  it  at  that  point.  So  no  first  line 
supervisor  makes  a  decision  to  test.  He  calls 
the  superintendent  and  gives  him  the  cir- 
cumstances surrounding  the  testing  and  the 
reason  he  thinks  we  ought  to  test,  and  the  deci- 
sion is  made  at  the  superintendent's  level  or 
higher. 

We  test  on  all  vehicular  accidents.  We  don't 
even  look  for  cause  there.  If  you  have  a 
vehicular  accident  then  we  take  the  individual 
in  for  a  test.  We  test  on  personal  injuries  if  it 
relates  to  an  omission  or  an  oversight  that  con- 
tributed to  the  accident.  We  test  after  major 
train  accidents.  We  test  after  all  human  factor 
train  accidents  or  equipment  damage.  We  ex- 
tended this  program  in  1985  to  the  maintenance- 
of-way  and  mechanical  departments.  Prior  to 
that  time  they  did  not  come  under  the  program. 
We  have  been  testing  in  those  two  departments 
for  a  couple  of  years  now  and  we  think  we  have 
gotten  good  results  from  that  and  we  believe 
that  we  are  on  the  right  track.  We  have  had  a 
large  decrease  in  total  personal  injury  incidents 
and  I  am  not  talking  about  reportable  to  the 
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Federal  Government  now.  Of  all  incidents 
reported,  we  have  had  a  decrease  of  about  60 
percent  in  total  incidents.  This  year  over  last 
year  is  approximately  a  decrease  of  33  percent 
in  total  incidents.  So  we  are  seeing  some  pro- 
gress, I  think,  both  from  our  educational  efforts 
and  our  rules  compliance  efforts  and  from  the 
drug  testing.  It  isn't  one  thing  alone  that  does 
it  out  there  in  the  field. 

I  would  like  to  share  some  statistics  with  you 
and  then  if  any  of  you  have  any  questions  or 
anything  I'll  be  glad  to  go  over  it  with  you.  In 
what  we  call  conventional  Rule  G  cases  which 
are  those  cases  that  were  identified  under  the 
old  system  by  observation  such  as  smell  and  so 
on,  we  had  48  of  those  in  1984  when  we 
established  the  program.  In  1985  we  had  28; 
in  1986  we  had  1 1  and  so  far  in  1987  we  have 
2  of  them.  Now  contrast  that  to  the  335  positives 
that  have  resulted  in  toxicological  testing  and 
you  can  see  that  identification  by  visual  obser- 
vation is  very  difficult.  It  is  also  very  difficult 
to  get  our  people  to  turn  someone  in.  As  a  socie- 
ty we  just  don't  do  that.  We  have  had  42 
employees  refuse  testing  and  they  have  been 
dismissed.  They  have  the  same  opportunity  to 
come  back  as  those  who  test  positive.  They 
must  go  to  a  counselor  and  they  must  go  through 
a  treatment  program  if  it  is  felt  that  they  need 
one.  Under  any  circumstances,  they  must  sign 
a  conditional  return  to  work  paper,  so  that  we 
can  test  them  at  least  for  the  next  two  years. 

We  have  had  194  people  go  through  treat- 
ment. One  hundred  fifty-nine  of  those  have  been 
in-patient,  35  out-patient  treatment  and  60  of 
them  did  not  need  any  treatment  at  all.  Sixteen 
refused  help  and  they  have  remained  in  that 
position;  none  of  them  rescinded  and  they  re- 
main out  of  service.  We  have  had  1 1  where 
treatment  has  not  been  fulfilled;  where  they  did 
not  go  to  their  after-care  program,  or  AA,  or 
their  Alynon,  or  their  drug  DA  program,  and 
they  were  returned  to  dismissed  status.  We  have 
had  32  employees  who  have  repeated  positives. 
We  have  had  20  prescription  positives  that  were 
violation  of  prescriptions.  We  have  1  heroin, 
6  opiates,  162  marijuana,  55  alcohol,  82  co- 
caine and  9  amphetamines. 

One  of  the  things  we  see  is  a  switch  from 
marijuana  to  cocaine.  Part  of  it  is  price  and  part 
of  it  is  that  marijuana  is  so  easy  to  detect  and 
it  stays  in  the  system  so  long  that  those  who 
do  have  a  problem  seem  to  be  migrating  toward 


the  cocaine.  We  also  find  that  when  someone 
tests  positive  the  second  time,  if  they  have  tested 
the  first  time  for  marijuana,  then  in  almost  every 
case  it  has  been  cocaine  following  the  marijuana 
testing. 

This  is  a  graph  here  that  I  wanted  to  show 
you.  The  green  line  symbolizes  the  number  of 
tests  that  have  been  conducted  since  August, 
1984,  through  July,  1987.  You  can  see  the  line 
rolls  constantly  through  the  first  couple  of  years, 
dropped  down  a  little  bit  and  has  leveled  out 
in  that  area.  The  bottom  line  there  is  the  percen- 
tage of  positives  we  get  month  by  month.  You 
will  notice  the  first  month  was  pretty  high. 
August  23  had  22.4  percent  positives  of 
everybody  we  tested.  The  next  month  dropped 
down  to  three  percent,  and  then  it  went  right 
back  up  and  stayed  pretty  steady  around  10  to 
12  percent  for  a  lot  of  months.  Then  it  drop- 
ped and  remained  around  four  to  five  percent 
and  we  feel  that  those  are  the  people  out  there 
that  just  can't  get  off  of  it.  They  have  a  prob- 
lem. The  percentages  above  that  were  those  that 
were  so  called  recreational  users  and  they  just 
cut  it  out.  You  will  notice  the  one  blip  in 
February  went  up  to  eight  percent.  Now  that 
came  about  as  a  result  of  a  surprise  testing  that 
we  did  on  our  people  who  were  off  on  condi- 
tional reinstatement,  and  I  think  it  has  taught 
us  something.  The  individuals  get  into  a  pat- 
tern and  they  pretty  soon  figure  out  what  the 
boss  is  going  to  do.  So  they  know  when  to  use 
and  when  not  to  use.  In  February  we  decided 
that  on  one  certain  day  we  would  take  everyone 
who  was  back  on  conditional  reinstatement  and 
test  them,  and  it  blipped  up.  So  we  have  really 
talked  to  our  superintendents  in  the  field  and 
cautioned  them  to  be  careful  not  to  get  into  a 
pattern,  because  the  hard  user,  the  guy  who  just 
can't  get  off  of  it,  figures  that  out  very  quickly. 

On  this  graph  1  called  one  category  reasonable 
cause.  Now  reasonable  cause  is  all  of  these 
things,  but  this  reasonable  cause  is  all  other 
cause  for  equipment  related  and  this  type  of 
thing,  major  rule  violations  and  so  on.  In  the 
maintenance-of-way  department  the  percent 
positive  in  1985  for  reasonable  cause  was  18.7 
percent;  10.3  percent  for  personal  injury  and 
2.4  percent  for  vehicular  accidents.  So  the 
overall  percentage  for  niaintenancc-of-way 
testing  in  1985  was  10.9  percent  positive. 

In  1986  we  had  a  14.6  percent  drop  in 
reasonable  cause,  2.8  percent  rise  in  personal 
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injuries  and  a  5.8  percent  in  vehicular.  So  far 
in  1987  reasonable  cause  has  dropped  to  6.6 
percent;  personal  injuries  remain  about  the 
same,  it  seems  to  be  level,  and  vehicular  is  12.1 
percent  for  a  total  of  6.4  percent.  You  can  see 
we  have  made  some  progress  in  the  control.  I 
believe  it  certainly  has  helped  our  personal  in- 
jury production,  if  you  want  to  call  it  that. 
Another  thing  I  think  it  has  done  is  that  it  has 
stopped  a  lot  of  people  from  carrying  that  per- 
sonal injury  on  the  property.  Many  of  the  peo- 
ple who  used  to  walk  onto  the  property  with 
that  back  injury  they  got  at  home,  or  water  ski- 
ing, or  whatever  they  do  on  the  weekend  don't 
do  that  any  more,  because  they  know  that  if  they 
come  in  and  tell  us  they  have  a  personal  injury 
there  is  a  real  good  chance  they  are  going  to 
have  to  go  for  a  test.  So  I  think  that  shut  down 


quite  a  bit  of  that  as  far  as  personal  injury  is 
concerned. 

Mechanical  department  has  conducted  82 
tests  but  they  have  increased  their  testing.  Their 
percentages  are  about  the  same,  13  percent  in 
the  first  year,  16  percent  in  the  second  and  4.8 
percent  this  year. 

If  there  are  no  questions  I'll  close.  Thank 
you. 

President  Kapp:  I  would  like  to  thank  Mr. 
Pilcher  very  much.  I  found  that  very  interesting. 
The  tons  of  substances  being  used  and  the 
percentage  of  people  using  it  are  amazing. 

The  Bridge  and  Building  Association  will 
meet  in  Pershing  Room  East  and  West  right 
across  the  hall  and  the  Roadmasters  will 
reconvene  here  at  1:30  p.m. 

I  declare  this  session  adjourned. 


MONDAY  AFTERNOON  SESSION 

September  21,  1987 
PRESIDENT'S  ADDRESS 


J.  T.  Kapp 

President  Kapp:  I  hereby  bring  this,  the 
92nd  Annual  Conference  of  the  American 
Railway  Bridge  and  Building  Association  to 
order.  On  behalf  of  the  Association  I  wish  to 
extend  a  warm  welcome  to  all  of  you.  We  are 
happy  to  be  here  and  if  you  have  any  problems, 
any  one  of  the  Board  will  try  to  take  care  of 
them  for  you. 

As  many  of  you  know  I  have  served  on  the 
Board  of  the  American  Railway  Bridge  and 
Building  Association  for  seven  straight  years 
now,  a  long  period  for  me  but  a  very  memor- 
able one.  During  that  period  I  have  seen  the 
Association  rise  up  from  the  deficit  we  had  in 
1982  to  the  more  solid  financial  situation  we 
are  in  today.  Membership  in  the  Association 
during  this  period  has  remained  steady,  some- 
where around  the  680  mark. 

Revenues  that  were  previously  solicited  by 
an  outside  advertising  firm  are  now  done  total- 
ly by  membership  and  by  our  fine  office  staff, 
Pat  Weissmann  and  Barbara  Marlow.  Due  to 
the  membership  increase  in  that  seven  year 
period  we  have  a  projection  valid  that  carries 
through  1991 ,  and  we  feel  that  we  are  in  stable 
financial  conditions  at  this  time.  Certainly  things 
such  as  membership  and  income  revenue  from 
advertising  can  change  that,  but  we  are  taking 
the  steps  to  make  the  necessary  projections 


regarding  future  status. 

New  members  will  always  be  available  to 
replace  those  of  us  who  retire.  Additional 
sources  of  advertising  will  also  be  welcome.  If 
any  of  you  have  suggestions  for  either  a  new 
member  or  a  new  advertiser,  I  would  appreciate 
your  letting  me,  or  one  of  the  other  Board 
members,  know.  This  is  our  association,  all  of 
us,  not  just  the  members  of  the  Board.  New 
ideas  for  committee  reports  or  special  features 
are  always  welcome.  Participation  in  commit- 
tee reports  is  a  good  way  to  increase  your  own 
knowledge  and  your  involvement.  I  urge  all  of 
you  to  become  active  in  your  association  and 
to  participate  in  either  a  committee  report,  as 
chairman,  vice  chairman  or  committee  member. 
I  have  enjoyed  the  last  seven  year  immensely. 
I  have  made  new  friends  and  a  wealth  of 
knowledge  has  been  gained.  I  thank  you,  the 
membership,  for  your  support  and  in  particular, 
I  thank  the  officers  who  worked  with  me  dur- 
ing that  time. 

At  this  time  I  would  like  to  call  on  Bill 
Nelson,  sponsor  of  Special  Subject  No.  1,  Open 
Trench  Shoring,  to  introduce  the  chairman. 

Mr.  Nelson:  Thank  you.  President  Kapp.  I 
feel  quite  pleased  that  we  have  a  subject  such 
as  open  trench  shoring  on  our  program  this 
year.  Some  of  you  might  think,  well,  it's  a  good 
time  to  take  a  little  nap  after  lunch  because  it 
is  a  mundane  topic  that  really  does  not  involve 
me.  It  involves  all  of  us,  and  we  have  had  some 
really  serious  problems  with  it  both  in  and  out 
of  the  railroad  industry. 

Tom  Waltemath  of  the  Union  Pacific  is  go- 
ing to  present  this  to  you.  Tom  has  an  exten- 
sive background  in  construction,  such  as  20 
years  as  a  mechanical  contractor  previous  to  his 
last  10  years  with  Union  Pacific.  Tom  is  B&B 
Supervisor  at  Hershey,  Nebraska,  and  will  have 
a  title  change  in  October  to  Manager  of  B&B 
Maintenance.  His  responsibilities  include  water 
service  and  all  the  electrical  work  in  the  ter- 
ritory. Without  any  more  discussion  I  would 
now  like  to  introduce  Mr.  Tom  Waltemath. 
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Chairman: 


T.  F.  Waltemath,  B&B  Supv.,  UP,  Hershey  NE 


Vice  Chairman:     R.  W.  Carter,  Asst.B&B  Supv.,  BN,  Billings  MT 

Committee:  R.  J.  Werner,  Gen.Fmn.B&B,  AT&SF,  Newton  KS 

H.  K.  Nicholson,  Engr.Strs.,  CC&P,  Waterloo  lA 
W.  S.  Stokely,  Engr.Dsgn.&  Const., ICG,  Chicago  IL 

C.  Jimenez,  Proj.Br.Engr.,  Natl. Rys. of  Mexico,  Colroma  Sur 
W.  K.  Woody,  Gen. B&B  Supv.,  NS  Corp.,  St.  Louis  MO 

R.  C.  Karsten,  Envir.&  Mech.Supv.,  SLSW,  Hutchinson  KS 

D.  D.  Benson,  Envir.Engr.,  UP,  Salt  Lake  City  UT 
A.  H.  Jensen,  Water  Svce.Supv.,  UP,  Cheyenne  WY 
R.  S.  Kenyon,  Asst.Dir.Sfty-M/W,  UP,  Omaha  NE 

W.  P.  Cunningham,  Proj.Mgr.,  Campbell  Design,  St.  Louis  MO 
D.  Knuth,  Strl.Engr.,CRS  Sirrine  Engrs.,  Chicago  IL 
D.  E.  Bartholomew,  Sr.Proj.Mgr.RR,  Sverdrup,  Bellevue  WA 
T.  C.  Johnson,  CEO,  T.  C.  Johnson  Co.,  Chagrin  Falls  OH 
G.  L.  Tysinger,  Prin.,  Tysinger  Engrs.,  Johnson  City  TN 


Introduction 

Any  one  of  you  who  has  been  involved  with 
trenching  and  excavation  for  a  few  years  can 
tell  at  least  one  story  about  an  accident,  a  nar- 
row escape,  or  an  injury  caused  by  a  cave-in. 
News  stories  about  cave-ins  are  fairly  common 
in  trade  publications,  and  it  is  not  unusual  for 
those  stories  to  report  the  death  of  a  worker. 

Every  one  of  those  incidents  could  have  been 
prevented,  and  every  one  of  them  should  have 
been  prevented.  In  excavating  and  trenching, 
as  in  any  other  job,  accidents  do  not  just 
happen— they  are  caused. 

During  today's  program,  we  will  see  how  to 
recognize  cave-in  hazards  during  excavation 
and  trenching.  We  will  also  see  several  ways 
you  can  reduce  the  likelihood  of  cave-in,  as  well 
as  ways  you  can  protect  yourself  and  your 
fellow  workers  in  case  a  cave-in  does  occur. 
These  precautions  apply  to  any  utility  worker 
in  or  around  a  trench,  and  they  should  also  be 
followed  by  independent  contractors  working 
for  the  carrier.  This  presentation  wQl  not  discuss 
any  of  the  other  safety  considerations  for  ex- 
cavating and  trenching,  such  as  site  surveys, 
location  of  buried  utilities,  equipment  operation, 
and  so  forth. 


Working  Environment 

Since  the  beginning  of  time,  man  has  seem- 
ingly always  been  involved  in  some  sort  of  con- 
struction project  varying  in  magnitude,  from  a 
pit  trap  constructed  by  a  caveman,  to  the  con- 
struction of  pyramids  and  coliseums.  The 
Greeks,  Romans,  and  Egyptians  were  renowned 
for  their  construction  and  as  with  nearly  every 
construction  project,  excavation  was  necessary. 
Usually  some  sort  of  shoring  was  used  to  pre- 
vent cave-ins,  not  so  much  for  the  concern  for 
loss  of  life,  but  due  to  construction  delays.  Slave 
labor  normally  was  used  for  these  projects; 
therefore,  there  was  little  concern  for  loss  of 
life. 

Injuries  and  Investigations 

In  today's  modern  construction  world,  with 
the  many  technological  advances  in  equipment, 
procedures,  guidelines  and  materials,  it  is  very 
disheartening  that  so  many  good  men  are  kill- 
ed or  disabled  due  to  the  oversight  of  a  con- 
tractor or  supervisor  to  provide  adequate  shor- 
ing and  cave-in  protection  on  a  job  site. 

It  is  our  responsibility  to  ensure  that  we,  in 
the  railroad  industry,  are  aware  of  these  prob- 
lems and  provide  the  best  protection  for  our 
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people  and  also  monitor  the  activities  of  a  con- 
tractor on  property  to  ensure  that  he  does  also. 

Prior  to  1986,  the  statistics  on  construction 
death  due  to  cave-ins  were  very  misleading.  On- 
ly the  actual  on-site  death  was  counted  as  a 
fatality.  In  1986,  a  closer  investigation  of 
construction-related  deaths  and  crippling  in- 
juries was  made,  which  revealed  that  many 
deaths  due  to  cave-ins  had  previously  been  at- 
tributed to  head  injuries,  crushed  chests,  and 
damage  to  other  vital  organs,  and  the  victim  had 
died  later. 

This  investigation  revealed  that  33.5  percent 
of  all  deaths  and  disabling  injuries  in  the  con- 
struction industry  were  a  direct  result  of  cave- 
ins.  For  each  fatality,  there  are  an  estimated  fif- 
ty related  serious  injuries  annually.  In  addition 
to  human  losses  due  to  excavating  and  trenching 
accidents,  the  financial  costs  can  be 
staggering— property  damage,  work  stoppage, 
and  workers'  compensation  among  others. 

Many  states  have  and  are  in  the  process  of 
enacting  legislation,  whereby  an  employer  can 
be  charged  with  negligent  homicide  for  a  cave- 
in  death  if  adequate  protection  was  not  provid- 
ed. In  Texas,  two  convictions  on  these  charges 
have  been  filed  recently.  Statistics  and  legisla- 
tion cannot  bring  those  people  back  to  life  or 
restore  them  to  health  from  a  crippling  injury. 

Whenever  you  are  working  in  a  trench  or  an 
excavation,  there  is  a  potential  for  injury  or 
death  due  to  cave-in.  Your  operating  procedures 
must  always  take  that  possibility  into  account. 
This  is  true  whether  you  are  working  for  several 
days  in  a  12-foot  deep  excavation  or  just  jum- 
ping into  a  four-foot  trench  for  a  few  seconds 
to  help  align  a  joint. 

To  show  you  what  a  cave-in  can  mean,  take 
a  look  at  this  drawing.  Here  is  a  ten-foot  trench, 
with  the  spoil  bank  stacked  right  next  to  the 
trench  opening.  We  assume  the  soil  weights  100 
pounds  per  cubic  foot,  an  average  figure.  A 
cave-in  of  a  five-foot  section  of  the  trench  wall 
will  dump  more  than  nine  tons  of  dirt  into  that 
trench.  Six  tons  from  the  natural  ground  and 
three  tons  from  the  spoil  bank.  The  next  time 
you  are  down  in  an  unprotected  trench,  think 
about  those  nine  tons  of  dirt.  If  a  cave-in  does 
occur,  an  open  trench  can  fill  in  an  instant, 
without  warning. 

Even  a  worker  who  is  only  buried  up  to  waist 
level  may  not  be  able  to  get  out  without  help. 
A  worker  who  is  buried  completely  will  be 


trapped  with  only  a  few  minutes  of  breathing 
air  available.  Most  of  the  deaths  in  cave-in  ac- 
cidents are  caused  by  suffocation.  A  man  died 
in  this  cave- in.  The  rest  of  this  presentation  will 
show  you  how  that  accident,  and  others  like  it, 
can  be  prevented.  Also,  in  this  cave-in  the  shor- 
ing was  installed  after  the  death. 

Causes  of  Cave-ins 

To  prevent  accidents  and  injuries  caused  by 
cave-ins,  there  are  two  things  to  consider:  first, 
you  have  to  know  how  cave-ins  occur  and  what 
factors  will  make  a  cave-in  more  likely.  Second, 
you  have  to  know  what  protective  measures  are 
available,  either  to  prevent  the  cave-in  or  to  pre- 
vent injury  in  case  a  cave-in  does  occur. 

First,  we  will  talk  about  what  causes  a  cave- 
in.  Any  soil  has  a  certain  amount  of  cohesive 
strength  holding  the  particles  of  soil  together. 
But  where  a  trench  or  excavation  has  been  dug, 
the  force  of  gravity  acts  against  the  natural 
strength  of  the  soil.  When  the  downward 
pressure  caused  by  gravity  overcomes  the  soil 
strength,  the  trench  wall  caves  in. 

The  factors  that  increase  or  decrease  the  pro- 
bability of  cave-in  are  related  to  the  counterac- 
ting effects  of  soil  strength  and  downward  force. 

Soil  strength  can  be  affected  by: 

•  type  of  soil 

•  moismre 

•  freezing 

•  recent  excavation 

The  downward  force  is  affected  by: 

•  trench  depth 

•  soil  weight 

(which  is  again  related  to  moisture) 

•  weight  of  the  spoil  bank 

•  weight  of  adjacent  equipment 

•  vibration 

In  determining  the  soil  strength,  the  first  fac- 
tor to  consider  is  the  type  of  soil.  Loose  grained, 
sandy  soils  have  little  cohesion  and  tend  to  cave 
into  the  excavation  when  unsupported. 

Cohesive  soils  such  as  silts  and  clays  tend  to 
be  self-supporting  when  nothing  else  happens 
to  weaken  their  cohesion.  This  is  the  result  of 
the  shape  and  composition  of  the  microscopic 
particles  making  up  the  soil. 

A  second  factor  affecting  soil  strength  is 
moisture.  Water  can  drastically  reduce  any 
soil's  ability  to  hold  together,  causing  it  to  slide 
or  cave  in  more  easily.  A  trench  that  is  safe  in 
the  morning  may  suddenly  become  unsafe  in 
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the  afternoon  after  a  rain  or  a  spring  thaw.  Lack 
of  moisture,  on  the  other  hand,  can  also  cause 
problems.  Dry  soils  tend  to  crack  and  cause  col- 
lapse of  trench  walls. 

Where  thawing  weakens  the  soil,  freezing  can 
strengthen  it.  But  water  expands  as  it  freezes, 
and  this  movement  can  affect  shoring,  the  earth 
behind  the  trench  wall,  or  the  entire  trench. 
Also,  although  the  soil  near  the  surface  may  be 
frozen  solid,  it  may  be  mud  below  the  frost  line. 

Another  factor  that  will  reduce  a  soil's  abili- 
ty to  support  trench  walls  is  recent  excavation. 
Soil  that  has  never  been  disturbed  will  usually 
have  greater  strength  than  soil  that  has  been  ex- 
cavated for  pipe  laying,  road  buUding,  or  some 
other  purpose.  Generally,  the  more  recent  the 
excavation,  the  weaker  the  soil. 

Now  let  us  consider  the  other  half  of  the  cave- 
in  equation — the  downward  forces  that  must 
overcome  soil  strength  before  a  cave-in  can  oc- 
cur. Probably  the  most  important  factor  affec- 
ting downward  force  is  the  depth  of  the  trench. 
The  weight  of  adjacent  soil  subject  to  cave-in 
for  a  five  foot  long  section  of  a  two  foot  deep 
trench  is  only  500  pounds,  under  average  soil 
conditions.  A  four  foot  deep  trench  in  the  same 
soU  could  dump  2,000  pounds,  a  full  ton,  of 
soil  into  a  cave-in.  For  an  eight  foot  deep 
trench,  the  weight  would  be  four  tons. 

Of  course,  in  an  actual  cave-in,  the  section 
of  trench  wall  that  fails  will  not  be  a  precisely 
defined  wedge  like  the  ones  in  these  drawings. 
But  the  drawings  illustrate  that  when  the  trench 
gets  slightly  deeper,  the  volume  of  dirt  subject 
to  cave-in  gets  much  larger.  This  is  because 
there  is  an  increase  both  in  the  depth  of  the 
wedge  and  in  the  distance  it  extends  into  the 
wall.  In  general,  double  the  depth  of  the  trench 
and  you  may  increase  the  weight  of  soil  sub- 
ject to  cave-in  by  a  factor  of  at  least  four.  Under 
any  conditions,  cave-in  protection  is  required 
for  trenches  or  excavations  five  feet  deep  or 
more.  Where  soil  is  unstable,  protection  may 
be  advisable  even  in  more  shallow  trenches. 

According  to  the  OSHA  construction  safety 
and  health  standards,  a  trench  is  referred  to  as 
a  narrow  excavation  in  which  the  depth  is 
greater  than  the  width,  although  the  width  is 
not  greater  than  15  feet.  An  excavation  is  any 
mechanically-made  cavity  or  depression  in  the 
earth's  surface.  This  can  include  excavations 
for  anything  from  cellars  to  highways. 

The  second  factor  affecting  the  downward 


forces  is  the  density  of  the  soil  itself,  including 
the  weight  of  the  moisture  it  may  contain.  Both 
of  these  factors  depend  on  the  type  of  soil.  For 
example,  dry  clay  has  a  weight  of  65  pounds 
per  cubic  foot;  wet  clay  can  weigh  as  much  as 
1 10  pounds  per  cubic  foot.  Notice  that  wet  soils 
can  be  more  than  half  again  as  heavy  as  dry 
soils.  Since  wet  soils  may  also  have  less 
cohesive  strength,  moisture  from  any  source  is 
a  major  factor  affecting  the  likelihood  of  a 
cave-in. 

The  weight  and  location  of  the  spoil  bank, 
the  material  removed  from  the  trench,  is  another 
factor  adding  to  the  downward  forces.  The  spoil 
bank,  if  improperly  placed,  can  easily  add  50 
percent  or  more  to  the  weight  of  the  soil  sub- 
ject to  cave-in.  Spoil  should  be  placed  two  feet 
or  more  away  from  the  edge  of  any  excavation, 
and  it  must  be  stored  in  a  way  that  will  prevent 
it  from  falling  or  sliding  back  into  the 
excavation. 

Here  the  spoil  material  has  been  placed  at  a 
distance  from  the  trench  edge,  but  there  are 
some  large  clumps  of  soil  that  have  rolled  off 
the  spoil  and  onto  the  clear  area.  A  few  feet 
more  clearance  might  be  advisable.  When  the 
spoil  is  stacked  out  of  the  way,  it  is  possible 
to  move  equipment  next  to  the  trench.  In  some 
cases,  this  is  necessary,  but  you  should 
remember  that  the  weight  of  the  equipment  in- 
creases the  possibility  of  a  cave-in. 

More  important  than  the  weight  of  the  equip- 
ment may  be  the  vibration  it  causes.  Operating 
compacting  equipment  in  the  trench,  or  near- 
by blasting,  or  the  presence  of  men  and  equip- 
ment near  the  edge  of  the  trench  can  cause 
vibration  that  will  loosen  the  soil  and  make  a 
cave-in  more  likely.  Even  equipment  operated 
some  distance  from  the  excavation  may  have 
noticeable  effects  on  soil  stability. 

OSHA  requires  that,  in  all  excavations, 
employees  exposed  to  danger  from  moving 
ground  shall  be  protected  by  a  shoring  system, 
sloping  of  the  ground,  or  some  other  equivalent 
means.  In  addition,  OSHA  requires  that  all  tren- 
ches over  five  feet  deep  in  either  hard  or  com- 
pacted or  soft  and  unstable  soil  be  sloped, 
shored,  sheeted,  braced,  or  otherwise  sup- 
ported, and  that  trenches  less  than  five  feet  in 
depth  must  also  be  effectively  protected  when 
hazardous  ground  movement  may  be  expected. 
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Cave-in  Protection 

We  have  covered  the  important  factors  that 
determine  the  likelihood  of  a  cave-in.  Now  we 
are  going  to  see  how  cave-ins  can  be  prevented 
and  how  you  can  protect  yourself  in  areas  where 
cave-ins  may  occur.  There  are  three  basic 
means  for  cave-in  prevention  and  protection: 

•  sloping 

•  shielding 

•  shoring 

Let  us  take  a  closer  look  at  each  one  of  these 
methods. 

Sloping 

Sloping  involves  excavating  the  walls  of  the 
trench  at  an  angle,  so  the  downward  forces  on 
the  soil  are  never  allowed  to  exceed  the  soil's 
cohesive  strength.  For  any  section  of  an  excava- 
tion, there  will  be  a  certain  angle,  called  the 
angle  of  repose,  where  the  surrounding  earth 
will  not  slide  or  cave  back  into  the  trench.  The 
angle  or  repose  varies  with  the  type  of  soil,  the 
amount  of  moisture  it  contains,  and  with  sur- 
rounding conditions,  especially  vibration  from 
machinery. 

This  diagram  shows  the  minimum  angle  of 
repose  for  various  materials,  under  average 
conditions.  Note  that  if  the  excavation  is  done 
in  solid  rock,  shale,  cemented  sand  and  gravel, 
or  loessial  soil,  then  the  wall  may  be  vertical 
-  straight  up  and  down.  If  the  excavation  is  in 
compacted,  crushed  rock,  then  the  bank  must 
be  cut  back  six  inches  for  each  foot  of  depth. 

For  soils  of  average  cohesion,  the  angle  of 
repose  is  one-to-one,  that  is  the  bank  is  cut  back 
one  foot  for  each  foot  of  depth.  If  the  soil  is 
mostly  sharp,  compacted  sand,  the  angle  is  one 
and  one-half  feet  back  for  each  foot  down.  This 
particular  excavation  required  sloping  and  pro- 
gressed to  shoring  as  soil  conditions  varied  due 
to  fill  areas.  It  is  loose  sand,  the  angle  of  repose 
is  two  feet  back  for  each  foot  down.  Because 
sloping  requires  excavation  of  a  relatively  wide 
work  area,  it  may  be  inconvenient  or  impossi- 
ble for  deep  excavations,  particularly  in  lose 
soils. 

Here  is  an  excavation  that  has  been  properly 
sloped.  Notice  the  ladder.  Wherever  an  excava- 
tion is  four  feet  deep  or  more,  ladders  or  steps 
must  be  provided.  They  should  be  located  so 
workers  will  always  be  able  to  reach  one  within 
25  feet,  and  they  must  extend  at  least  three  feet 
above  the  top  edge  of  the  trench.  This  allows 


workers  to  exit  the  trench  quickly  in  case  of 
emergency.  Watch  for  the  placement  of  ladders 
in  the  rest  of  this  presentation. 

Shielding 

The  second  method  of  cave-in  protection, 
shielding,  involves  the  use  of  a  steel  box,  open 
at  the  top,  bottom,  and  ends.  The  box  is  placed 
into  the  ditch  so  workers  can  work  inside  it. 
As  the  work  progresses,  the  protective  box  is 
moved  or  towed  to  provide  a  continuing  shield 
from  any  caving  in  of  the  walls.  This  open- 
ended  box  is  called  a  trench  shield,  a  portable 
trench  box,  a  sand  box,  or  a  drag  shield. 

As  you  can  see  here,  shielding  does  not  pre- 
vent a  cave-in.  The  shield  cannot  fit  tightly 
enough  in  the  trench  to  hold  up  the  trench  walls. 
However,  if  a  cave-in  does  occur,  the  worker 
within  the  shield  is  protected. 

Shielding  is  constructed  of  steel  plates  and 
bracing,  welded  or  bolted  together.  It  is  impor- 
tant that  the  shield  extend  above  ground  level, 
or  that  the  trench  walls  above  the  top  of  the 
shield  be  properly  sloped.  As  you  can  see,  this 
was  not  done  on  this  installation  and  a  rain  oc- 
curred causing  these  results. 

A  major  disadvantage  of  the  shield  is  that 
workers  have  a  tendency  to  leave  its  protection 
in  order  to  check  completed  work,  help  adjust 
pipe  placement,  or  just  to  get  out  of  the  way 
of  the  job  in  progress.  The  shield  only  protects 
those  workers  actually  within  it.  Because  the 
shield  offers  protection  in  only  a  limited  area, 
the  trench  should  be  backfilled,  if  possible,  as 
soon  as  work  in  an  area  is  completed  and  the 
shield  moved  forward. 

Take  a  look  at  this  job.  You  tell  me  what  is 
wrong.  (Answer:  Shield  does  not  extend  above 
excavation  walls.  There  is  vertical  unsupported 
earth  above  shield.  The  old  concrete  slab  is  un- 
supported, may  not  be  sound.  There  is  no  lad- 
der in  the  work  area.) 

Here  is  a  better  example  of  shielding.  How 
would  you  evaluate  this  installation?  (Answer: 
Shield  placement  is  good.  Workers  are  outside 
the  shield.  Ladder  is  the  right  length,  but  it  may 
be  unstable  as  placed  on  the  pipe.)  This  type 
of  box  can  be  constructed  of  ply  wo(xi  and  when 
braced  properly,  is  very  satisfactory. 

Shoring 

The  third  method  of  protecting  workers  in 
trenches  is  shoring.  If  prof)erly  in.stallcd,  shor- 
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ing  will  actually  prevent  the  caving  in  of  ex- 
cavation and  trench  walls.  Basically,  shoring 
is  a  framework  support  system  of  wood,  metal, 
or  a  combination  of  both.  Here  you  see  wood 
uprights  with  metal  braces.  As  we  will  see  in 
the  next  slides,  there  is  considerable  variation 
in  shoring  and  in  the  materials  used.  The  main 
reason  for  the  variation  is  the  soil,  its  charac- 
teristics, composition  and  cohesiveness. 

It  is  important  that  you  check  the  type  and 
condition  of  the  soil  before  excavating,  so  you 
can  select  the  correct  shoring  for  the  conditions 
you  will  encounter.  You  also  need  to  check  the 
type  and  condition  of  the  soil  during  the  opera- 
tion. Soil  conditions  can  vary  greatly  within  a 
few  feet,  and  conditions  may  change  if  they  are 
affected  by  weather  or  vibration. 

A  shoring  assembly  has  three  main  parts.  The 
uprights  are  the  vertically  placed  boards  that 
are  in  direct  contact  with  the  earthen  faces  of 
the  trench.  Spacing  between  the  uprights  will 
vary,  depending  on  soil  stability.  The  stringers 
are  the  horizontal  members  of  the  shoring 
system  to  which  the  braces  are  attached.  The 
stringers  are  also  known  as  walers  because  they 
are  similar  to  the  reinforcements  in  the  hulls 
of  wooden  ships.  The  trench  braces  are  the 
horizontal  members  of  the  system  that  run 
across  the  excavation.  The  next  slides  will  show 
examples  of  fixed  bracing,  screw  jacks,  and 
hydraulic  power  jacks. 

This  slide  shows  the  components  of  an  ac- 
tual shoring  installation.  The  braces  and 
stringers  are  wooden  timbers.  The  wooden 
uprights  are  separated  from  one  another  by 
several  inches  of  space.  This  is  adequate  where 
there  is  good  cohesion  and  the  soil  is  well  com- 
pacted. When  the  uprights  are  tightly  against 
each  other  and  form  a  solid  barrier  against  the 
faces  of  excavations  and  trenches,  they  are 
usually  called  sheeting,  or  sheet  piles,  or  close 
sheeting.  In  this  slide,  the  entire  shoring 
assembly  is  made  of  metal. 

To  prevent  movement  and  failure  of  the  shor- 
ing, there  should  not  be  any  space  between  the 
shoring  and  the  excavation  sides.  After  the  shor- 
ing has  been  installed,  all  open  spaces  should 
be  filled  in  and  the  backfill  material  compacted. 
Note  the  failure  to  do  so  on  this  installation. 
Here  is  a  good  example  of  wood  sheeting.  The 
preconstructed  sheets  slide  in  between  the  metal 
I-beams.  The  I-beams  are  braced  with  screw 
jacks.  No  stringers  are  used.  Two  important 


shoring  principles  are  illustrated  here:  first,  the 
uprights  are  installed  vertically  and  braced  ade- 
quately. Second,  the  sheet  piling  extends  above 
the  top  of  the  excavation  (at  least  in  most 
places).  This  is  necessary  to  prevent  spoil  from 
sliding  into  the  trench  and  causing  injuries. 

This  illustration  of  sheet  piling  shows  a  kind 
of  stair-step  configuration  for  use  when  two 
lengths  of  sheeting  are  required.  The  lower  sec- 
tion of  the  trench  is  slightly  narrower  than  the 
upper  section,  to  allow  the  lower  sheeting  to 
be  slid  in  after  the  upper  shoring  is  completed. 

Procedures 

A  basic  principle  of  shoring  operations  is  that 
shoring  and  bracing  should  always  be  done  from 
the  top  down,  then  removed  from  the  bottom 
up  after  the  operation  has  been  completed.  This 
will  give  maximum  protection  to  workers  con- 
structing or  dismantling  the  shoring. 

Here  we  see  shoring  being  installed.  The 
worker  is  adjusting  a  screw  jack  between 
uprights.  Several  things  are  being  done  correct- 
ly on  this  job.  The  uprights  extend  above  the 
excavation  and  fit  tightly  against  the  excava- 
tion wall.  The  upper  screw  jacks  are  being  in- 
stalled first,  and  the  other  workers  have  two 
more  uprights  ready  for  placement.  The  worker 
is  placing  the  lower  screw  jack  to  allow 
clearance  for  laying  the  pipe. 

This  fellow,  as  well,  is  doing  his  adjusting 
from  above  as  suggested.  The  flange  of  the 
screw  jack  should  be  firmly  attached  to  the 
upright.  This  ensures  a  stable  support  system. 
This  worker  is  removing  the  bracing  after  com- 
pletion of  the  work.  Also,  ensure  that  your 
screw  jacks  are  installed  in  a  horizontal  posi- 
tion, not  at  an  angle. 

A  new  innovation  in  the  shoring  field  is 
aluminum  hydraulic  shoring.  Not  only  is  it  fast 
and  economical,  but  very  versatile,  being 
available  in  8,  12,  and  16  foot  lengths,  making 
it  acceptable  to  any  installation.  It  can  also  be 
installed  vertically  or  horizontally,  depending 
on  the  requirement.  One  man  can  install  this 
type  of  shoring  from  the  top  of  the  trench  and, 
in  turn,  remove  and  relocate  with  a  minimum 
of  effort,  without  placing  himself  in  the  open 
trench.  This  fellow's  problem  is  that  he  is  so 
efficient,  he  is  working  too  close  to  the  track- 
hoe,  thus  placing  himself  in  a  position  to  be 
struck  or  caught  up  in  moving  equipment. 

Another  form  of  bracing  is  the  hydraulic  jack 
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shown  here.  A  hydraulic  pump  is  used  rather 
than  an  internal  screw  to  expand  the  jack.  The 
jack  should  be  equipped  with  a  positive  physical 
locking  system,  in  case  the  hydraulic  pressure 
fails. 

This  is  a  novel  system  of  installing  wooden 
shoring.  The  preconstructed  side  framework  in- 
cludes horizontal  and  narrow  vertical  members 
bolted  together.  They  are  lowered  into  position 
using  the  lift  rings,  and  are  braced  with  screw 
jacks.  The  additional  sheets  are  individually 
lowered  between  the  bolted  uprights  for  tight 
sheeting. 

Another  way  to  form  vertical  wooden 
sheeting  is  with  interlocked  tongue-and-groove 
boards.  As  with  nearly  all  material  used  for 
shoring,  after  usage  it  can  be  disassembled, 
stored,  and  reused,  depending  on  condition. 

Here  is  an  un-shored  excavation.  What  do 
you  think  about  it?  (Answer:  Excavation  is  not 
deep— less  than  five  feet.  Spoil  has  been  re- 
moved. Soil  is  not  wet  or  unstable.  No  further 
protection  is  needed.) 

How  do  you  like  the  shoring  on  this  trench? 
What  hazards  can  you  see?  (Answer:  Horizontal 
sheeting  is  inadequate.  Shoring  does  not  extend 
above  the  digging  level  and  bracing  is  at  an 
angle.  There  is  no  flange  on  screw  jack  to  pre- 
vent slipping.  One  end  of  brace  is  against  small 
board  instead  of  full  length  upright.  There  is 
no  compacted  fill  behind  sheeting.  There  is  no 
ladder.) 

In  this  excavation  we  can  see  a  deep  pit  with 
sheer  walls,  no  shoring,  and  vibration  from 
sandblasting  and  nearby  traffic.  Also,  one  of 
the  ladders  is  too  short.  The  workers  who  dug 
this  pit  may  have  thought  it  was  safe  because 
it  is  a  wide  excavation,  not  a  narrow  trench. 
The  walls  do  not  seem  as  dangerous  when  you 
can  back  away  from  them. 

Don't  get  caught  with  that  kind  of  thinking. 
Remember  that  the  nine  tons  of  dirt  we  talked 
about  came  from  a  five  foot  long  section  of  a 
single  wall  of  a  ten  foot  deep  pit.  The  pit  we 
see  here  is  dangerously  unsafe  without  some 
kind  of  cave-in  protection.  1  won't  even  ask 
what  is  wrong  with  this  job.  Everything  is 
wrong.  There  is  not  even  a  ladder.  This  kind 
of  shoring  does  not  protect  anyone. 

Here  is  a  shoring  job  that  is  going  right.  Ade- 
quate bracing  has  been  provided.  The  uprights 
are  vertical  and  extend  above  the  excavation. 
Spoil  material  has  been  placed  well  back  from 


the  trench. 

Here  is  an  example  of  shoring  made  with 
rough  lumber  and  plywood.  There  is  tight  ver- 
tical sheeting,  well  braced,  and  the  uprights  ex- 
tend well  above  the  digging  level.  Note  how 
the  lines  from  other  utilities  have  been  hung  out 
of  the  way  of  the  work  area. 

Shoring  systems  must  be  inspected  daily  by 
a  competent  persons.  Inspections  also  are  re- 
quired after  rainstorms  or  any  change  in  con- 
ditions that  can  increase  the  possibility  of  a 
cave-in  or  slide.  If  dangerous  ground  move- 
ments are  apparent,  such  as  subsidence  or  ten- 
sion cracks,  all  work  in  the  excavation  must  be 
stopped  until  the  problem  has  been  corrected. 

When  you  finish  a  job  in  a  shored  excava- 
tion, you  should  continue  to  use  shoring  while 
the  trench  is  backfilled  and  compacted.  The 
recommended  procedure  is  to  raise  the  shor- 
ing a  few  feet,  then  to  place  and  compact  a  layer 
of  backfill.  When  the  first  layer  is  in  place,  raise 
the  shoring  a  few  feet  more,  and  place  more 
backfill. 

In  some  installations,  uprights  can  be  left  in 
place  until  all  or  most  of  the  backfill  has  been 
placed,  then  removed  with  power  lifting  equip- 
ment. The  sheeting  itself  should  be  raised  to 
clear  the  backfill  being  placed  and  compacted, 
but  should  not  be  removed  until  trench  depth 
has  been  reduced  to  a  point  where  workers  no 
longer  need  protection.  Jacks  or  braces  should 
be  removed  as  backfill  reaches  their  level. 

Where  all  work  has  been  completed  and  no 
compacting  of  backfill  is  needed,  ropes  should 
be  used  to  pull  jacks,  braces,  and  other  shor- 
ing parts  out  of  the  trench,  so  workers  do  not 
have  to  enter  the  trench  after  the  protection  has 
been  removed. 

Personal  Protection 

One  final  area  I  want  to  cover  deals  with  what 
you  yourself  can  do,  beyond  the  sloping, 
shielding,  and  shoring  we  have  discussed,  to 
keep  yourself  safe  in  the  trench. 

Probably  the  most  important  rule  is:  do  not 
work  in  a  trench  if  you  are  alone.  If  a  cave-in 
does  occur,  you  could  be  trapped.  Having 
someone  nearby  to  dig  you  out  or  go  for  help 
can  mean  the  difference  between  life  and  death. 

If,  in  spite  of  all  your  precautions,  you  are 
caught  in  a  cave-in  there  are  a  few  things  you 
can  do  to  increase  your  chances  of  survival: 

Yell.  If  it  looks  like  vou  arc  about  to  be 
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buried.  This  increases  the  chances  that  someone 
will  notice  the  cave-in  and  start  to  work  get- 
ting you  out  immediately.  It  also  makes  it  like- 
ly that  someone  will  be  watching  as  you  go 
under  which  could  be  critically  important  when 
rescuers  try  to  find  you  in  the  dirt. 

Cover  your  face  vt^ith  your  arms  as  you  go 
under.  The  space  between  your  arms  and  your 
face  can  help  you  breathe  while  you  wait  for 
rescuers  to  dig  you  out. 

Do  not  struggle.  If  you  are  buried  under  very 
much  dirt  you  will  not  be  able  to  dig  yourself 
out.  Your  best  course  of  action  is  to  wait  calmly 
for  rescue. 

Summary 

I  want  to  briefly  recap  the  areas  we  have 
discussed.  First,  there  are  a  variety  of  factors 
to  take  into  account  in  determining  the  pro- 
bability and  severity  of  a  cave-in,  but  the  most 
important  are: 

•  trench  depth 

•  soil  type 

Remember  that  when  you  double  the  trench 
depth  you  increase  the  weight  of  earth  subject 
to  cave-in  by  at  least  a  factor  of  four.  If  the 
trench  is  five  feet  deep  or  more,  some  type  of 
cave-in  protection  is  required,  no  matter  what 
the  soil  condition. 

There  are  three  basic  ways  to  prevent  cave- 
in  or  protect  yourself  from  cave-ins: 

Sloping.  Sloping  requirements  vary,  depend- 
ing on  the  type  of  soil.  For  deep  trenches, 
sloping  will  take  up  more  room  that  you  may 
have  available.  But  it  is  an  easy  and  effec- 
tive protective  measure  for  many  excavations. 

Shielding.  Shielding  will  not  prevent  a  cave- 
in  but  it  will  protect  you  when  a  cave-in  oc- 
curs if  you  are  within  the  shield.  Again, 
notice  the  ladder.  Ladders  or  steps  are  re- 
quired for  trenches  four  feet  or  more  in  depth, 
spaced  so  you  can  get  to  one  within  25  feet. 

Shoring.  Properly  installed  shoring  will  ac- 
tually prevent  a  cave-in.  We  saw  a  variety 
of  techniques  and  materials.  The  one  to  use 
depends  on  soil  conditions  in  the  trench. 
Remember  that  soil  conditions  can  change 
within  a  few  feet  or  a  few  hours.  You  have 
to  be  constantly  alert  for  those  changes. 

Finally,  remember  how  to  protect  yourself. 
Do  not  work  alone.  If  you  are  caught  in  a  cave- 
in,  yell.  Cover  your  face  with  your  arms  as  you 


go  under.  Then  remain  calm  and  do  not  strug- 
gle while  you  wait  for  rescue. 

I  want  to  close  this  presentation  by  repeating 
two  slides.  You  remember  this  one.  There  are 
very  few  people  foolish  enough  to  climb  down 
into  a  pit  like  this  and  I  probably  do  not  even 
have  to  warn  you  about  it. 

But  people  go  down  into  unprotected  excava- 
tions like  this  one  every  day,  and  the  danger 
is  just  as  real.  If  one  of  those  walls  collapsed, 
it  could  dump  several  tons  of  dirt  on  a  worker 
who  was  kneeling  down  to  check  the  pipe.  If 
he  was  not  crushed  by  the  weight,  his  co- 
workers might  be  able  to  dig  him  out  before 
he  suffocated,  and  they  might  not. 

Be  sure  you  are  familiar  with  the  hazards  and 
exposures  existing  at  the  job  site.  Do  not  enter 
an  unprotected  trench,  and  do  not  enter  a  trench 
without  a  ladder  nearby— protect  yourself. 

Some  accidents  are  caused  by  unsafe  condi- 
tions. Most  accidents  are  caused  by  people  who 
act  in  an  unsafe  way.  Be  sure  you  understand 
the  proper  methods  of  shoring,  sloping  and 
shielding  excavations  and  trenches.  Act  safely. 

By  following  the  basic  safety  rules  and  pro- 
cedures we  have  discussed,  you  can  counteract 
cave-in  hazards  and  prevent  accidents  or  in- 
juries. But  always  keep  in  mind  that  conditions 
change.  A  trench  that  was  safe  yesterday  may 
not  be  safe  today.  Think  safety. 

Thank  you. 

President  Kapp:  Thank  you,  Tom.  Next  on 
the  program  is  a  special  feature  that  will  be  in- 
troduced by  Ray  Tallent,  Special  Features 
Chairman. 

Mr.  Tallent:  If  you  all  have  looked  at  your 
program,  there  are  two  Special  Feature  presen- 
tation listed  in  the  1987  Joint  Annual  Technical 
Conference  Program  addressing  bridge  replace- 
ment work  done  on  the  Norfolk  Southern  Cor- 
poration's Lake  Pontchartrain  crossing  near 
New  Orleans,  Louisiana.  Both  presentations  ad- 
dress the  same  bridge  crossing  with  the  first 
speech  today  discussing  the  replacement  of  a 
steel  thru  truss  swing  span  performed  by  con- 
tract, and  the  second  speech  to  be  given  tomor- 
row discusses  the  replacement  of  five  miles  of 
timber  trestle  using  railroad  forces  committed 
to  a  long-tenn  project. 

The  Norfolk  Southern's  main  line  lake  cross- 
ing is  the  former  Alabama  Great  Southern 
Railroad  Company's  original  lake  crossing 
alignment.  The  main  line  handles  18  million 
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gross  tons  annually  and  provides  an  important 
linkage  with  the  Southern  Pacific,  Union 
Pacific,  Illinois  Central  Gulf,  Kansas  City 
Southern,  and  CSX  railroads  at  New  Orleans. 
Approximately  sixteen  100  car  trains  cross  the 
bridge  daily,  plus  two  Amtrak  passenger  trains. 

Lake  Pontchartrain  is  24  miles  in  diameter 
with  unusual  geology.  The  North  Shore  area 
is  the  former  Continental  Shoreline  and  the 
South  Shore  area  has  been  formed  by  deposited 
Mississippi  River  material.  The  lake  bottom  is 
sand,  silt,  and  clay  to  extreme  depths  but  well 
consolidated  pleistocene  clays  exist  at  an 
average  depth  of  50  feet.  The  12  to  16  feet  deep 
lake  is  brackish  and  has  a  small  tidal  range.  The 
lake  level  is  influenced  mainly  by  direction  of 
the  wind.  Violent  storms  can  be  quickly  formed 
with  high  seas  from  just  a  thunderstorm.  Hur- 
ricanes can  back  up  the  Gulf  into  the  lake  and 
raise  the  level  eight  or  more  feet. 

The  original  bridge  was  constructed  in  1881 
and  1883  and  consisted  of  a  22  mile  trestle  from 
the  North  Shore  of  Lake  Pontchartrain  exten- 
ding 5.82  miles  to  the  South  Shore,  then  along 
the  shoreline  for  17  miles  into  the  city.  The  lat- 
ter part  was  filled  in  leaving  the  remaining  5.82 
miles  in  place.  The  trestle  is  claimed  to  be  the 
longest  and  oldest  creosoted  timber  bridge  in 
the  world.  Several  articles  have  been  written 
about  this  early  crossing  with  an  excellent  arti- 
cle written  by  Mr.  W.  B.  Gregory  for  the 
American  Wood  Preservers  Association's  1937 
Convention  concerning  the  crossing  and  the 
usage  of  creosoted  timber  piling. 

Within  this  trestle  are  two  identical  swing 
spans,  each  about  a  mile  from  each  shore.  The 
south  drawspan  was  closed  in  1968  due  to  a  lack 


of  usage  and  is  scheduled  for  removal  in  the 
near  future.  The  topic  of  this  speech  is  the 
replacement  of  the  thru  truss  swing  span  at  what 
is  called  the  "North  Drawspan". 

Presenting  the  program  will  be  Don  Sorgen- 
frei  from  Modjeski  and  Masters.  Don  is  an 
Associate  with  Modjeski  and  Masters  Con- 
sulting Engineers  and  is  in  charge  of  their  New 
Orleans  Office  field  services  section.  Don  is  a 
registered  professional  engineer  and  has  worked 
2 1  years  on  various  railroad  bridge  assignments 
for  a  number  of  railroads.  To  date  he  has  super- 
vised the  construction  of  four  movable  bridges, 
inspected  numerous  bridges,  and  prepared 
repair/rehabilitation  plans  for  a  number  of  large 
and  small  bridges.  He  is  a  member  of  the 
American  Railway  Bridge  and  Building 
Association  and  the  American  Railway 
Engineering  Association. 

Don  will  be  helped  out  by  Mr.  John  Allen. 
John  received  his  B.S.  in  civil  engineering  from 
North  Carolina  State  University  in  1952.  Begin- 
ning in  June  1952  to  August  1953  he  worked 
for  the  Tennessee  Valley  Authority  in  the  struc- 
tural steel  design  division,  and  from  August 
1953  to  June  1965,  John  worked  in  the  bridge 
department  of  the  Southern  Railway.  From 
1975  until  1979  he  was  a  partner  with  Ford  and 
Allen  Construction  and  Engineering  Company. 
From  September  1979  to  June  1981  he  worked 
as  an  Associate  Professor,  Construction 
Engineering  with  the  Tennessee  State  Technical 
Institute  and  as  a  project  manager  of  off-system 
highway  bridge  inspection  for  Hensley-Schmidt 
Consulting  Engineers.  From  June  1981  to  pre- 
sent, John  has  been  employed  in  the  bridge 
department  of  the  Norfolk  Southern.  Don. 
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This  presentation  will  emphasize  the  unique 
methods  used  by  the  Norfolk  Southern  in  con- 
tracting the  replacement  of  the  1907  North 
Drawspan  and  the  execution  of  those  contracts. 

By  the  late  1970's  the  railroad  recognized  that 
their  existing  250  foot  thru  truss  swing  span  was 
reaching  the  end  of  its  useful  life  after  nearly 
75  years  of  service  in  an  adverse  environment. 
Signals  for  this  conclusion  were  the  ever  in- 
creasing maintenance  needs  to  keep  the  span 
operational— broken  balance  wheels,  excessive- 
ly worn  gearing,  deteriorated  stringers  and 
lower  chords,  and  excessive  span  droop  when 
left  for  periods  of  time  in  the  open  position. 
These  problems  resulted  in  frequent  trips  for 
B&B  personnel  to  the  site.  Basically  the  bridge 
had  lost  its  reliability.  Some  cannibal ization 
could  and  was  done  taking  machinery  parts 
from  the  identical  south  drawspan,  as  only  one 
drawspan  needed  to  be  operated  at  a  time. 

The  Norfolk  Southern  recognized  that  the  ex- 
isting drawspan  was  not  a  hazard  to  navigation, 
and  that  it  would  not  meet  the  tests  for  govern- 
ment participation  in  the  replacement  cost  such 
as  that  available  through  the  Truman-Hobbs 
Act.  The  railroad  would  have  to  replace  or 
repair  the  span  at  its  own  expense.  The  railroad 
engaged  Modjeski  and  Masters  Engineers  to 
confirm  that  the  span  was  at  the  end  of  its  useful 
life  and  to  evaluate  repair/replacement  costs  and 
the  most  economical  replacement— using  the 
railroad's  parameters: 

1.  Remain  on  the  existing  alignment. 

2.  Repair/replacement  scheme  must  have  the 
least  possible  interruption  to  rail  and 
marine  traffic. 

3.  Repair/ replacement  details  should  provide 
good  long-term  protection  for  the  steel  and 
concrete. 

The  evaluation  based  upon  a  cursory  site  ex- 
amination confirmed  the  railroad's  belief  that 
it  was  near  the  end  of  its  useful  life  and  ruled 
out  repair  of  the  existing  structure  based  upon 
the  state  of  deterioration  of  the  machinery. 


deterioration  of  lower  chords,  floor  system, 
eyebar  heads,  and  condition  of  the  cylindrical 
column  rest  piers.  Replacement  structures  were 
evaluated  based  upon  the  railroad  parameters 
and  the  site  marine  channel.  The  I- 10  highway 
bridge  to  the  Gulf  side  of  the  bridge  restricted 
vertical  clearance  to  65  feet.  The  adjacent  US 
1 1  highway  bridge  restricted  horizontal 
clearance  to  151  feet.  The  existing  alignment 
of  the  railroad  and  adjacent  highway  bridge 
could  be  improved  to  remove  an  alignment  jog, 
and  the  existing  swing  pivot  pier  could  possibly 
be  used.  A  vertical  lift  and  rolling  bascule 
received  the  main  consideration,  and  the  bascule 
proved  to  be  least  expensive  and  could  be  built 
with  a  very  minimal  interruption  to  rail  and 
marine  traffic. 

Design  parameters  and  construction  sequen- 
cing were  determined  while  the  railroad  for- 
mulated an  innovative  method  for  contracting 
the  services  to  replace  the  span.  The  design 
called  for  a  175-foot  long  thru  truss  rolling 
bascule  with  a  Cooper  E80  capacity,  orientated 
so  that  the  bascule  toe  would  rest  on  the  existing 
pivot  pier,  and  the  heel  would  roll  on  track 
girders  built  atop  new  piers  positioned  beyond 
the  existing  swing  span  limits,  thereby  not 
interrupting  swing  span  operations  and  marine 
traffic  in  the  existing  channel  during  construc- 
tion. The  piers  for  the  bascule  span  would  be 
founded  on  H-piles  driven  to  -131  foot.  Pier 
parameters  included:  a  foil  under  the  coping  to 
repell  wave  action,  four-inch  minimum  reinfor- 
cing cover,  epoxy  coated  reinforcing,  and  con- 
crete surface  treatment,  all  to  enhance  pier  con- 
crete life.  The  metal  work  would  consist  of  A36 
and  A588  steel,  shop  painted  to  prevent  field 
contamination  between  coatings,  using  the 
"Cadillac"  paint  system  of  zinc  primer— epoxy 
intermediate  coating  —  urethane  top  coating. 

Special  features  were  developed  for  the 
"Suggested"  Construction  Sequence  which 
were  generally  adopted  by  the  contractor.  Those 
features  included: 
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1 .  Panelize  the  existing  trestle  deck  for  easy 
removal  between  trains  to  facilitate  driv- 
ing cofferdam  sheet  piles  and  foundation 
piles. 

2.  Construct  the  piers  complete  beneath  the 
existing  trestle,  then  between  trains  install 
a  girder  span  between  piers  independent 
of  the  bascule  portion  of  the  bridge. 

3.  With  the  swing  span  in  the  open  position, 
drive  composite  piles  and  install  concrete 
caps  beneath  the  far  swing  span  truss  at 
each  panel  point,  the  bents  being  intend- 
ed to  support  precast-prestressed  concrete 
box  sections  following  removal  of  the  far 
swing  truss  in  a  panel-by-panel  method. 

4.  Totally  erect  the  rear  portion  of  the  bascule 
complete  with  machinery  and  electrical 
components  and  counterweight  prior  to 
connecting  the  bascule  span. 

5.  Erect  tl*  bascule  span  off  site,  complete 
assembly  and  decking. 

6.  Totally  test  the  control  system  prior  to 
floating  in  the  bascule  span. 

7.  Remove  the  swing  span  and  install  the 
bascule  span  in  a  12-hour  period. 

8.  Make  the  bridge  operational  and  restore 
waterway  traffic  in  seven  days. 

These  were  ambitious  ideas  but  they  were 
achieved  as  will  be  shown  in  the  construction 
discussion. 

While  the  design  features  and  construction  se- 
quencing were  being  developed,  the  Railroad 
formulated  the  following  contracts: 

1 .  Purchase  and  furnish  basic  materials  to  the 
General  Contractor. 

2.  Provide  primary  power  to  the  site. 

3.  Provide  the  fabricated  metal  work  and  erec- 
tion bolts. 

4.  Provide  all  machinery  items. 

5.  Under  a  general  contract,  build  the  piers, 
provide  the  electrical  system,  erect  the 
metalwork,  install  the  machinery,  install 
a  fender  and  dolphin  system,  and  build  a 
control  house. 

The  Railroad  supplied  over  $349,000  worth 
of  basic  materials  for  use  by  the  contractor  in 
the  project.  Those  materials  included:  12,600 
linear  feet  of  14  HP  73  steel  piling  for  the  foun- 
dations secured  directly  from  the  mill  at  the  time 
of  rolling  at  a  price  of  20  cents  per  pound;  2,880 
linear  feet  of  12%  inch  diameter  pipe  pile  for 
the  composite  piles;  2,320  linear  feet  of  24  inch 
diameter  pipe  pile  for  the  fender  piles;  and 


4,640  linear  feet  of  PS31  sheet  piles  for  the 
dolphin.  Most  of  the  material  was  furnished  in 
80  foot  lengths  and  delivered  to  a  rail  spur 
several  miles  from  the  job  site. 

The  existing  swing  bridge  was  powered  by 
a  diesel  engine  and  the  only  electrical  power 
was  a  line  sufficient  only  to  operate  the  naviga- 
tion lights  and  some  minor  items.  The  nearest 
power  point  was  a  mile  from  the  bridge  at  the 
north  shore.  The  railroad  desired  commercial 
power  to  be  the  primary  power  source  for  the 
new  bridge  with  a  diesel  engine-generator  set 
as  the  backup  power  source.  However  the 
railroad  was  reluctant  to  install  a  power  line 
along  the  timber  trestle  that  was  scheduled  for 
early  replacement;  a  submarine  cable  from 
shore  was  too  costly;  and  to  run  a  power  line 
on  poles  would  be  costly  and  virtually  impossi- 
ble to  maintain.  A  unique  solution  was  devised. 

The  railroad  entered  into  an  agreement  with 
Louisiana  Department  of  Transportation  who 
owns  and  operates  the  adjacent  concrete  tres- 
tle highway  bridge.  For  the  right  of  installing 
a  power  line  on  the  highway  bridge,  located  to 
the  outside  of  the  concrete  handrail  system,  the 
railroad  would  supply  sufficient  size  lines  for 
the  DOT  to  use  the  same  lines,  metering  to  be 
a  transformer  platform  alongside  the  highway 
bridge  drawspan.  Additionally,  an  agreement 
was  made  with  the  local  power  company, 
CLECO,  for  them  to  have  the  line  installed  and 
take  over  ownership  and  maintenance  for  the 
mile  run  from  the  shoreline  to  the  drawspans. 
A  submarine  cable  was  laid  across  the  channel 
to  bring  the  power  to  the  railroad  bridge  from 
the  highway  transformer  platform.  Shortly  after 
the  line  became  operational,  the  Department 
abandoned  their  troublesome  line  and  tapped 
onto  the  new  line.  Both  the  Railroad  and  De- 
partment now  find  themselves  in  the  desirable 
position  of  purchasing  metered  power  from 
CLECO  at  a  service  point  closely  adjacent  to 
their  structures  even  though  both  structures  are 
one  mile  out  in  Lake  Pontchartrain. 

The  two  procurement  contracts  for  furnishing 
finished  materials  were  both  nine  month  con- 
tracts, one  for  the  furnishing,  fabrication,  and 
delivery  of  superstructure  metalwork  and  the 
other  for  procurement  and  delivery  of 
machinery. 

The  railroad  was  successful  in  contracting 
Mitsui/Topy  to  furnish,  fabricate,  paint,  and 
deliver     1,778,000    pounds    of    structural 
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Pier  construction  performed  alongside  and  beneath  the  panelized  trestle. 


Rear  portion  of  bascule  constructed  completed  and  systems  tested  prior  to 
connection  of  bascule  truss. 
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metalwork  at  a  cost  of  about  90  cents  a  pound. 
This  contract  covered  all  metal  work  except 
miscellaneous  metalwork  such  as  several  plat- 
forms, fender  system  handrails,  and  some 
miscellaneous  items. 

The  metalwork  fabrication  contract  required 
that  the  truss  be  laid  out  in  at  least  three  panel 
lengths;  Topy  laid  out  the  entire  truss.  It  was 
not  required  to  layout  the  floor  system,  but  it 
was  done.  Apparently  the  extent  of  layout  may 
be  a  result  of  their  labor  intensive  method  of 
hand  drilling  holes. 

Topy's  work  on  the  segmental  girders  was 
of  interest,  particularily  since  the  segment 
girder  35  feet  radius  was  larger  than  most  mill- 
ing machinery  capacities,  and  alternate  means 
had  to  be  provided  for  the  work.  Shown  here 
are  the  cut  segment  girder  web  plates,  break 
press  bending  the  thick  flange  plates,  box  girder 
being  formed,  welds  being  inspected  inside  the 
confined  area  of  the  box,  and  machining  the 
curved  surface. 

The  metalwork  arrived  by  ship  to  the  Port 
of  New  Orleans  on  schedule  and  the  workman- 
ship was  excellent. 

The  machinery  procurement  contract  was 
with  Steward  Machine  of  Birmingham,  Ala- 
bama. That  contract  included  the  bearings, 
shafts,  racks,  pinions,  air  buffers,  and  other 
items.  The  gear  box  had  a  42  week  delivery 
time  and  was  to  be  furnished  by  Earle  Gear  of 
Philadelphia.  Fortunately,  when  that  plant  clos- 
ed. Steward  Machinery  bought  the  patterns  and 
was  able  to  furnish  the  gear  box  on  time. 

The  machinery  procurement  contract  also 
went  well. 

For  the  structural  steel  fabrication  and 
machinery  procurement  contracts,  Pittsburgh 
Testing  Laboratory  provided  plant  inspection 
in  Japan  and  Birmingham,  respectively.  PTL's 
subsidiary.  Quality  Surveillance  Limited,  pro- 
vided good  services  in  securing  the  required 
mill  certificates,  dimensional  checks,  and 
testing  reports. 

Attention  will  now  be  focused  on  the  main 
contract,  the  general  construction  contract. 

The  general  construction  contract  was  award- 
ed to  Johnson  Brothers  Corporation  of  Litch- 
field, Minnesota,  for  $3,678,000  and  allowed 
18  months  to  perform  the  work.  Their  contract 
called  for  the  construction  of  the  substructure, 
erection  of  the  superstructure,  furnish  and  in- 
stall the  electrical  systems,  install  the  mechan- 


ical system,  install  the  fender  and  dolphin 
system,  and  construct  a  control  house.  A  signal 
contract  negotiated  by  the  railroad  with  General 
Railway  Signal  was  included  in  the  general  con- 
struction contract.  The  project  timing  was  pur- 
posely arranged  to  have  the  new  bridge  erected 
and  in  operation  before  the  normal  hurricane 
season  for  the  New  Orleans  area,  August- 
September.  It  would  be  undesirable  to  have  a 
partially  erected  bridge  exposed  to  a  hurricane 
as  well  as  have  the  channel  blocked  at  the  time 
of  storm-induced  evacuation. 

Modjeski  and  Masters  provided  a  full-time 
resident  engineer  for  the  project  and  added  staff 
as  the  job  activities  dictated  such  as  during  two- 
shift  work,  activities  at  separated  areas,  and 
during  the  float-in  period. 

At  the  project  site,  Johnson  Brothers  Cor- 
poration moved  on  site  in  April,  1985,  and 
started  constructing  the  temporary  trestle  sec- 
tion at  the  location  of  the  new  piers.  H-pile  sup- 
ports were  driven  and  the  deck/track  panel  iz- 
ed  for  quick  removal.  Most  of  the  piles  for  the 
tresUe  as  well  as  for  the  foundation  had  to  be 
driven  at  night  due  to  train  schedules,  that  time 
being  the  only  window  of  time  available  to  work 
a  normal  shift.  A  day  shift  performed  lesser 
time-restrictive  duties  than  the  night  shift.  The 
cofferdams  were  readily  placed  but  quickly 
damaged  by  a  hurricane  in  September  and  after 
being  repaired,  foundation  piles  driven  and 
tremie  seal  placed,  a  late  season  hurricane  in 
October  caused  further  minor  damage.  Hur- 
ricane Juan,  although  not  being  a  severe  hur- 
ricane, had  sustained  winds  out  of  the  Gulf  for 
about  a  week,  resulting  in  the  lake  reaching  a 
-1-8  stage,  or  three  feet  over  the  top  of  the  cof- 
ferdams. About  this  time  a  rather  humorous  in- 
cident occurred,  although  at  the  time  it  was  not 
funny.  Apparenfly  during  either  the  closure  of 
the  cofferdam  cell  or  the  cofferdam  being  over- 
topped an  alligator  gar  got  inside  the  cofferdam. 
Divers  refused  to  go  inside  the  cofferdam  to  in- 
spect the  piling  and  sheet  piles  for  cleanliness 
prior  to  the  tremie  seal,  because  the  gar  had  sur- 
faced a  number  of  times  and  was  large,  hungry, 
and  aggressive.  The  tremie  seal  was  held  up 
waiting  to  get  rid  of  the  gar.  Attempts  to  kill 
the  gar  using  bait,  pistol  fire,  shocking  with  a 
welding  machine,  shining  at  night  all  failed,  but 
finally,  after  repeated  strikes  by  shotgun  fire, 
the  gar  was  killed  and  removed. 

Concrete  for  the  project  was  furnished  from 
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a  plant  about  five  miles  from  the  site  and 
transported  by  ready-mix  trucks.  Most  concrete 
work  was  done  at  night.  Special  arrangements 
were  made  to  use  the  adjacent  highway  bridge 
200  feet  away.  A  lane  of  the  two  lane  bridge 
was  blocked  off  and  protected  by  flagmen  and 
police.  A  pump  truck  on  the  highway  bridge 
was  used  to  pump  the  concrete  to  a  second 
pump  truck  located  on  a  barge  next  to  the 
railroad  bridge.  Good  rates  of  pour  were 
achieved  in  this  manner. 

The  fabricated  steel  arrived  on  time, 
December  22,  in  time  for  a  Christmas  unloading 
onto  barges  and  transport  out  to  the  job  site. 
The  temporary  trestle  between  the  new  piers 
was  replaced  by  a  permanent  girder  span  and, 
in  short  order,  the  track  girder,  segment  girders 
and  rack  frame  were  set.  Setting  of  track  girders 
required  great  care  as  the  alignment  (horizon- 
tal and  vertical)  depended  on  a  fine  degree  of 
accuracy.  Temporary  struts  were  erected  to 
hold  the  segments  in  position  which  allowed 
complete  construction  of  the  rear  portion  of  the 
bascule. 

Erection  of  the  truss  was  started  on  barges 
adjacent  to  the  bridge  but  after  several  storms 
and  some  secondary  members  being  damaged 
and  some  being  washed  overboard,  the  contrac- 


tor moved  the  erection  operation  to  protected 
waters  at  the  encouragement  of  the  railroad. 

In  recent  years  there  has  been  much  to  do 
about  total  shop  painting  of  metal  work.  As 
earlier  stated,  this  was  included  in  this  contracts 
mainly  to  prevent  intercostal  site  contamination 
from  the  lake's  brackish  water  and  contamina- 
tion that  could  result  from  foreign  steel  exposed 
to  the  ocean  salts.  The  connection  points  did 
not  have  the  intermediate  and  top  coats.  The 
finish  coat  was  to  be  a  hard  abrasive  resistant 
paint,  aluminum  pigmented.  Unfortunately,  the 
fabricator  supplied  a  soft  urethane  top  coat 
which  was  easily  marred  during  erection.  The 
erected  steel  received  a  final  hard  urethane  top 
coat  to  rectify  the  condition.  This  extra  paint- 
ing was  performed  by  the  general  contractor's 
paint  subcontractor  and  cost  picked  up  by  tjie 
fabricator. 

With  the  total  shop  painting  system,  galva- 
nized high  strength  bolts  were  specified.  The 
use  of  galvanized  bolts  required  tightening  by 
the  tum-of-nut  method,  as  no  other  method 
would  have  given  consistent  tightening  results. 
This  resulted  in  the  need  for  an  inspector  to  be 
present  to  witness  the  tightening  of  all  bolts. 
Connection  points  after  erection  were  cleaned 
and  then  intermediate  and  top  coats  of  paint  ap- 
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Bascule  truss  floated  into  position.  Span  replacement  time  took  18  hours. 
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Completed  rolling  bascule  span  in  a  partially  raised  position. 


plied.  From  this  project's  experiences,  the  total 
shop  paint  system  appears  to  be  better  adopted 
to  girder  bridges  or  even  truss  bridges  when 
there  is  only  minimal  contact  with  finished  sur- 
faces than  for  a  movable  bridge  where  there  are 
numerous  trades  working  on  the  bridge  mak- 
ing installations  on  the  finished  metal  work. 

While  the  new  bridge  construction  proceed- 
ed, the  existing  swing  span  remained  in  service. 
It  was  necessary  to  swing  it  out  of  the  way  to 
drive  the  pile  bents  for  the  concrete  girder  spans 
scheduled  to  replace  the  north  half  of  the  swing 
span.  They  were  driven  beneath  each  panel 
point  purposely  to  allow  blocking  the  floor 
system  while  removing  the  truss  by  piece 
stripping. 

The  rear  half  of  the  bascule  span  was  com- 
pleted including  the  counterweight,  the  control 
house  constructed  and  all  mechanical  and  elec- 
trical items  tested.  Preparations  were  made  for 
the  seven-day  marine  closure  and  12-hour  train 
outage.  The  waterway  was  closed  and  the  swing 
span  was  disabled.  The  center  tower  section  was 
removed  and  north  half  cut  free  after  blocking 
it  on  the  new  concrete  bents.  The  old  .south  half 
of  the  swing  span  was  floated  out,  and  the  new 
bascule  span  floated  in  and  connected  to  the  rear 
half.  The  12-hour  closure  period  was  not  met. 


due  to  the  contractor  trying  to  do  more  work 
than  could  be  accomplished  in  that  period.  Train 
traffic  was  actually  restored  in  18  hours.  Had 
only  the  span  been  set,  the  12-hour  time  might 
have  been  met  but  setting  a  concrete  girder  span 
and  special  bolster  atop  the  old  rest  pier  proved 
a  more  time-consuming  operation  than  ex- 
pected. The  new  span  was  joined  to  the  rear 
portion  by  bolts,  and  several  days  later  the  span 
became  operational.  The  remainder  of  the  con- 
crete girder  spans  were  set,  fendering  in- 
stalled,channel  swept  clear  of  old  piles,  and  the 
south  rest  pier  removed.  The  project  was  sub- 
stantially complete  on  time  with  only  minor 
punch  list  items  remaining  to  complete  after  the 
targeted  18-month  construction  contract  time. 
The  final  construction  cost  for  the  rolling 
bascule  bridge  was  $6,102,126.  The  railroad 
saved  approximately  $1,500,000  having  the 
project  performed  in  this  fashion.  The  field  con- 
■struction  time  was  1 8  months  rather  than  a  nor- 
mal 24-month  period  because  of  the  procure- 
ment and  supply  of  materials  and  lead  item 
equipment  to  the  contractor.  This  contracting 
meth(xi  worked  well  becau.sc  it  was  well  thought 
out  and  well  managed.  It  did  require  more  ef- 
fort at  times  to  coordinate  the  suppliers  with 
each  other  and  with  the  general  contractor  plus 
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the  need  to  handle  backcharges.  This  plan 
definitely  proved  to  be  worth  the  extra  effort 
expended  and  the  project  parameters  were 
achieved. 

The  planning  and  execution  was  a  joint  ef- 
fort of  a  number  of  people,  but  recognition 
should  be  given  to  Messrs.  H.  B.  Cundiff,  John 
P.  Allen,  Ray  Tallent,  and  Jim  McGill  of  the 
railroad  as  being  instrumental  in  the  project. 

Thank  you  for  your  attention. 

Mr.  Tallent:  Thank  you,  gentlemen.  The 
next  special  feature  is  titled  "Ventilation  of 
Diesel  Emissions  Under  Air  Right  Develop- 
ment" to  be  presented  by  Dr.  Peter  Irwin. 

Dr.  Irwin  received  his  B.S.  in  Aeronautical 
Engineering  from  the  University  of  Southamp- 
ton in  1967,  his  M.S.  Aeronautical  Engineer- 
ing in  1969,  and  a  Ph.D.  in  Mechanical 
Engineering  from  McGill  University  in  1974. 
Peter  is  a  registered  professional  engineer  in  the 
Province  of  Ontario.  He  is  a  member  of  the 
Canadian  Society  of  Civil  Engineers  and  the 
American  Society  of  Civil  Engineers. 

Dr.  Irwin  joined  Rowan  Williams  Davies  & 
Irwin  in  1980  and  is  presently  a  Principal  and 
the  Senior  Director  of  Technical  Services  for 
the  Guelph  Laboratory.  His  experience  in  wind 


engineering  dates  back  to  1974  and  includes  ex- 
tensive research  and  consulting  in  wind  loading, 
aeroelastic  response,  wind  environment,  pollu- 
tion, snow  accumulation  and  drifting,  energy 
conservation,  dust  control,  wind  effects  on 
ships,  towed  bodies,  wind  induced  failures, 
wind  infdtration,  wind  tunnel  methods,  and  in- 
strumentation. After  joining  RWDI,  he  super- 
vised the  design  of  the  new  wind  tunnel  in 
Guelph.  His  previous  experience  includes  six 
years  of  wind  engineering  work  as  a  research 
officer  with  Canada's  National  Research  Coun- 
cil and  three  years  with  the  Royal  Aircraft 
Establishment  in  Famborough,  Great  Britain. 

Dr.  Irwin  serves  on  the  American  Society  of 
Civil  Engineers  Committee  on  Wind  Effects; 
the  National  Research  Council  of  Canada  Ad- 
visory Committee  on  Aerodynamics;  the 
American  Society  of  Civil  Engineers  Task 
Committee  on  the  Physical  Modeling  of  Wind- 
Driven  Snow,  Sand  and  Other  Particles. 

Dr.  Irwin  has  been  published  in  over  40  ar- 
ticles in  referred  scientific  and  technical  jour- 
nals or  proceedings  from  1976  through  1986 
along  with  numerous  technical  reports.  Would 
you  welcome,  please.  Dr.  Peter  Irwin. 
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Abstract 

Model  tests  at  1 :20  scale  on  two  maintenance 
facilities  and  one  station  are  described.  All 
salient  features  of  the  ventilation  systems  and 
locomotive  engine  and  cooling  air  flows  were 
modeled.  A  combination  of  smoke  flow  visuali- 
zation and  tracer  gas  techniques  was  used  to 
develop  effective  ventilation  systems.  Both 
mechanical  and  gravity  ventilation  schemes 
were  examined. 

Introduction 

The  maintenance  of  satisfactory  air  quality 
in  railway  maintenance  shops  and  stations  into 
which  diesel  locomotive  exhausts  are  emitted 
presents  challenges  in  the  design  of  the  ventila- 


tion systems.  Handbook  approaches  are  often 
inadequate  to  the  task.  At  the  same  time,  in  the 
interests  of  minimizing  energy  consumption, 
there  is  a  strong  need  to  optimize  the  design  of 
such  systems.  In  this  situation  a  scale  model 
simulation  serves  as  a  valuable  design  tool  and 
enables  design  decisions  to  be  made  on  a  ra- 
tional basis. 

This  paper  describes  scale  model  studies  of 
new  Via  Rail  Canada  maintenance  facilities  in 
Toronto'  and  Montreal^  and  on  a  new  railway 
station  in  the  City  of  Quebec^  The  1:20  scale 
models  of  each  of  the  facilities  were  constructed 
including  typical  locomotives.  The  effectiveness 
of  an  exhaust  evacuation  system  depends  on 
many  factors  such  as  secondary  flows  from  the 


VENTILATION  OF  DIESEL  EMISSIONS 


47 


locomotive  cooling  and  their  interactions  with 
the  general  air  flow  patterns  within  the  facili- 
ty. Therefore,  the  scale  models  incorporated 
ventilation  systems,  make-up  air,  door  heater 
units,  locomotive  intakes  and  exhausts  and 
locomotive  cooling  air/systems.  Testing  was 
performed  on  two  types  of  fan  driven  exhaust 
system  and  one  gravity  type  system.  The  tests 
consisted  of  a  combination  of  smoke  flow 
visualization,  to  determine  the  path  and  disper- 
sion of  the  engine  exhaust  plume,  and  tracer 
gas  concentration  measurements  to  enable  the 
pollution  concentration  to  be  determined  quan- 
titatively at  various  locations  in  the  shop.  By 
building  the  models  of  plexiglass  the  inside 
could  be  easily  observed  from  outside. 

Model  Scaling  Considerations 
General 

In  the  studies,  all  diesel  exhaust  evacuation 
systems  utilized  a  hood  over  the  locomotive  ex- 
haust to  capture  and  contain  the  diesel  exhaust. 
The  flow  patterns  of  critical  importance  are 
those  where  the  locomotive  exhaust  enters  the 
ventilation  hood.  For  ideal  operation  of  the 
hood,  the  exhaust  gases  would  be  contained  by 
the  hood  after  entering  it  and  not  overflow 
around  the  hood's  edges.  For  a  given  hood 
geometry,  these  flows  are  expected  to  be 
primarily  governed  by  the  flow  rates  of  the  ven- 
tilation systems  and  by  the  momentum  of  the 
jet  of  locomotive  exhaust.  Another  influencing 
factor  is  the  buoyancy  of  the  exhaust  gases  due 
to  their  high  temperature.  These  gases  are  rapid- 
ly diluted  by  ambient  air  due  to  turbulent  mix- 
ing but  still  remain  lighter  than  the  surrounding 
air  by  the  time  they  reach  the  hood. 

Two  other  potential  effects  are  the  viscosity 
and  the  thermal  conductivity  of  the  air,  the 
diesel  exhaust  and  the  materials  of  the  shop's 
structure.  The  viscosity  effect,  i.e.,  the  effect 
of  Reynolds  number,  was  not  expected  to  cause 
significant  differences  between  model  and  full 
scale  flow  patterns  because  the  flows  in  the 
region  of  the  hood  and  the  exhaust  jet  were  tur- 
bulent. This  effect  was,  therefore,  omitted  from 
consideration  but  care  was  taken  to  ensure  ful- 
ly turbulent  flows  were  maintained  on  the  model 
by  use  of  turbulence  trips  in  the  engine  exhau.st 
ducts.  Heat  exchange  between  the  diesel  exhaust 
and  the  air  is  primarily  by  turbulent  mixing 
rather  than  direct  conduction  and  since  the  mix- 
ing process  was  well  modeled  so  was  this  form 


of  exchange.  Conduction  of  heat  from  the  ex- 
haust gas  to  the  ceiling  and  walls  of  the 
buildings  eventually  cools  it  but  this  is  a  gradual 
process  that  only  becomes  significant  in  the  long 
term.  For  the  time  scales  of  interest  in  these 
studies,  it  was  considered  justifiable  to  ignore 
cooling  due  to  surface  contact. 

Model  Scaling  Parameters 

Since  geometric  similarity  was  adhered  to  on 
the  model,  the  important  physical  quantities 
were  taken  to  be  as  follows: 
g    =  gravitational  acceleration 
h    =  the  ceiling  height  of  the  facility 
Q   =  the  ventilation  volume  flow  rate 
Q'  =  locomotive  intake  volume  flow  rate 
t     =  time 

w   =  locomotive  exhaust  velocity 
p    =  density  of  air 
p^  =  density  of  locomotive  exhaust 

The  temperature  of  the  exhaust  (TJ  is  left 
out  of  the  list  since  conductivity  effects  have 
been  ignored  and,  in  any  event,  the  temperature 
is  related  to  the  density  through  the  perfect  gas 
law  and  is  therefore  not  an  independent 
quantity. 

The  principles  of  dimensional  analysis  dic- 
tate that  since  there  are  eight  physical  quantities 
and  three  fundamental  units,  then  there  should 
be  given  non-dimensional  parameters  govern- 
ing the  flows  in  the  region  of  the  hood.  These 
are: 

Q/wH2,  gH/w2,  pjp,  tw/H  and  Q,/Q 

For  the  model  to  properly  represent  full  scale 
conditions,  the  same  values  of  these  non- 
dimensional  parameters  should  be  maintained 
as  at  full  scale. 

Note  that  each  additional  flow,  due  to  joist 
space  fans  or  locomotive  cooling  fans,  for  ex- 
ample, simply  introduces  one  additional  ratio 
of  volume  flows  to  consider,  similar  to  Q'/Q 
in  the  above  list.  For  the  purposes  of  brevity, 
these  additional  ratios  have  been  omitted  from 
this  discussion  but  were  taken  into  considera- 
tion on  the  models. 

In  many  cases  it  can  be  shown,  by  consider- 
ing the  ratio  of  aerodynamic  drag  and  buoyan- 
cy force  on  a  parcel  of  exhaust  gas.  that  it  is 
acceptable  to  combine  the  two  parameters 
gH/w''  and  p^/p  into  a  single  parameter, 
(gH/w')(p-pJ/p,  called  the  densimetric 
Froudc  number.  Thus  the  number  of  non- 
dimensional  parameters  governing  the  problem 
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is  reduced  to  four. 

When  using  this  approach,  the  velocity  scal- 
ing can,  in  fact,  be  set  to  any  convenient  value. 
In  the  studies  discussed  here  it  was  convenient 
to  set  the  velocity  at  one-twelfth  of  full  scale. 
Then,  equating  model  and  full  scale  values  of 
tw/H  and  using  the  subscripts  m  and  p  to  denote 
respectively  model  and  full  scale  quantities,  it 
is  deduced  that  the  time  scaling  is  given  by 
tm  =    Wp    .  Hm  =  12  -  0.6 
tp         Wm      Hp        20 
which  implies  events  on  the  model  occur  in  60 
percent  of  the  full  scale  duration.  Also,  by 
equating   model   and  full   scale  densimetric 
Froude  numbers,  the  model  density  ratio  re- 
quired to  achieve  proper  simulation  of  buoyancy 
effects  for  these  velocity  and  time  scalings  is 
found  to  be 
=  1  - 


p   m 


Hp_\ 
Hm 


Wm 
Wp 


For  the  typical  full  scale  temperature  at 
425  °C  of  the  diesel  exhaust  the  full  scale  den- 
sity ratio  is  0.42  which  leads  to  a  model  ratio 
pjp  =  0.92.  This  ratio  was  achieved  by  ex- 
hausting a  helium/air  mixture  from  the  model. 

The  model  volume  flow  rate  was  related, 
through  the  parameter  Q/wH^,  to  the  full  scale 
flow  rate  by  Q„  =  Qp/4800 

RESULTS 

General 

Since  a  very  large  number  of  hood  configura- 
tions and  locomotive  running  conditions  were 
tested,  this  paper  only  gives  selected  examples 
of  the  more  interesting  results.  The  locomotives 
considered  primarily  were  rated  at  2800  kilo- 
watts and  were  denoted  as  LRC's,  being 
manufactured  by  Bombardier  of  Quebec.  Most 
of  the  model  test  results  were  obtained  assum- 
ing they  were  running  at  750  kilowatts.  In  the 
flow  visualization  tests,  vaporized  mineral  oil 
was  used  to  create  a  visible  engine  exhaust 
smoke  plume,  and  videotape  records  were  made 
of  each  test.  For  the  tracer  gas  measurements 
the  smoke  was  eliminated  and,  instead,  a  small 
metered  quantity  of  carbon  monoxide  was  in- 
cluded in  the  model  engine  exhaust.  The  con- 
centrations of  carbon  monoxide  were  then 
measured  at  various  locations  around  the  shop. 


Toronto  Shop 

The  Toronto  facility  was  designed  with  two 
different  parts:  the  first  to  provide  routine  ser- 
vicing for  entire  trains  including  both  locomo- 
tives and  cars;  and  the  second  specifically  for 
the  maintenance  of  the  locomotives.  The  ven- 
tilation systems  for  both  parts  consisted  of  hoods 
over  the  tracks  connected  at  intervals  by  ducts 
through  the  ceiling  to  roof- mounted  exhaust 
fans.  The  holds  were  typically  1 .4  meters  above 
the  locomotive  exhaust  exit  in  the  routine  ser- 
vice area  and  5.0  meters  above  in  the 
locomotive  maintenance  area,  the  latter  height 
being  greater  in  order  to  allow  a  travelling  crane 
to  pass  between  the  locomotive  and  the  hood. 
There  were  also  additional  exhaust  fans  in  the 
ceiling  to  assist  in  clearing  the  joist  space  area 
of  any  fumes  escaping  from  the  hoods.  Make- 
up air  was  blown  into  the  pit  areas  below  the 
tracks,  and  the  volume  flow  rate  was  controll- 
ed to  match  the  ventilation  exhaust  flow  rate 
to  maintain  zero  outside  to  inside  pressure 
differential. 

This  illustrates  one  type  of  problem  that  was 
identified  in  initial  testing.  It  shows  a  hood 
viewed  from  one  side  of  the  track.  The  diesel 
exhaust  tended  to  travel  along  the  length  of  the 
hood  until  it  encountered  the  hood's  sloped  end- 
wall,  where  it  was  deflected  downwards  and  out 
into  the  shop  again.  This  was  rectified  by  the 
addition  of  a  horizontal  plate  across  the  bottom 
of  the  end  3  meters  of  the  hood.  The  improved 
flow  is  shown  in  here.  It  was  also  found 
beneficial  to  install  vertical  divider  plates  at  in- 
tervals along  the  hood,  together  with  local 
horizontal  plates  across  the  bottom  of  the  hood 
at  each  divider  location.  This  improved  the  hood 
effectiveness  when  the  hood  exhaust  fans  were 
operating  along  only  the  portion  of  the  hood 
directly  over  the  locomotive. 

A  particularly  efficient  hood  system  for  the 
routine  service  shop  was  found  to  be  one  with 
a  horizontal  Venetian  blind  device  along  the  en- 
tire length  of  the  hood  bottom.  The  principle 
of  the  Venetian  blind  was  that  it  was  only  to  open 
along  a  short  length  of  the  hood,  about  3  meters, 
directly  over  the  exhaust.  This  concentrated  the 
available  hood  suction  directly  over  the  point 
it  was  needed  most  and  at  the  same  time  reduced 
interference  from  the  engine  cooling  airflows 
which  otherwise  were  found  to  blow  directly 
into  the  hood  and  cause  a  large  amount  of 
spillage  of  the  engine  exhaust  plume.  On  the 
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LRC  locomotives  the  vertical  blast  of  cooling 
air  flow  was  far  enough  from  the  engine  ex- 
haust that  it  impacted  harmlessly  on  a  closed 
portion  of  the  blind  and  thus  was  deflected 
around  the  hood  rather  than  going  into  it.  In 
the  locomotive  maintenance  shop,  the  engine 
cooling  air  would  not  generally  be  blowing,  but 
in  the  routine  service  shop  where  locomotives 
could  enter  warm,  there  was  some  possibility 
of  it  being  on. 

In  general,  smoke  flow  visualization  was  used 
to  develop  improved  hood  configurations  then 
the  tracer  gas  measurements  were  carried  out 
on  the  more  promising  configurations.  This 
shows  tracer  gas  test  results  expressed  in  the 
form  of  percentage  concentration  of  engine  ex- 
haust in  the  air  at  the  measurement  location  ver- 
sus full  scale  time,  starting  from  the  time  the 
engine  was  turned  on.  Knowing  the  levels  of 
harmful  gases  in  the  engine  exhaust  at  source, 
this  type  of  plot  could  then  be  used  to  infer  what 
the  concentrations  of  these  gases  would  be  at 
various  locations  in  the  shop. 

These  curves  show  the  effect  of  increasing 
engine  power  from  the  reference  condition  of 
750  kilowatts  to  higher  values.  The  lowest  and 
highest  curves  illustrate  the  increase  in  pollu- 
tion resulting  from  having  two  locomotives  run- 
ning side  by  side  on  adjacent  tracks.  The  ex- 
haust gas  concentration  at  the  measurement 
location  for  the  case  of  two  locomotives  was 
not  just  twice  that  for  the  single  one  but 
significantly  in  excess  of  twice.  This  was  at- 
tributed to  a  general  increase  in  disturbing 
airflows  deflecting  the  engine  exhausts  before 
they  reached  the  hoods.  These  disturbing 
airflows  did  not  only  originate  from  the 
locomotives  themselves  but  also  came  from  the 
increased  make-up  air  flows  with  two  hoods 
operating.  The  two  middle  curves  show  the 
adverse  effect  of  the  engine  cooling  fan. 

Montreal  Shop 

The  layout  of  the  shops  in  Montreal  was  very 
similar  to  Toronto  but  the  ventilation  system 
tested  was  essentially  a  gravity  scheme,  in  that 
it  relied  primarily  on  the  momentum  and 
buoyancy  of  the  hot  engine  exhaust  itself  to  rid 
the  shop  of  pollution.  However,  some  assistance 
was  also  given  by  the  fresh  air  supply  intro- 
duced in  the  pits  at  about  the  same  rates  as  in 
the  Toronto  shops.  Initially,  a  simple  slot  in  the 
roof  was  tested,  but  it  was  found  essential  to 


guide  the  exhaust  to  the  slot  using  a  hood;  other- 
wise, a  large  fraction  of  the  exhaust  failed  to 
negotiate  the  slot  and  stayed  in  the  shop.  A 
variety  of  hoods  and  slot  widths  were  tested 
together  with  several  different  devices  mounted 
on  the  roof  over  the  slot  to  protect  the  shop  in- 
terior from  the  outside  weather.  It  was  found 
important  to  minimize  any  resistance  to  the  flow 
out  of  the  roof  slot,  and  a  slot  width  or  at  least 
1.2  meters  was  found  necessary  with  an  LRC 
operating  at  750  KW. 

The  model  tests  indicated  that  in  the  absence 
of  wind  and  large  temperature  differences  bet- 
ween inside  and  outside  the  shop,  the  gravity 
system  could  provide  comparable  air  quality  in 
the  shop  to  that  obtained  with  a  mechanical 
system.  The  effects  of  external  wind  and 
temperature  differences  were  not  investigated 
in  the  present  test  series  but  may  take  place  at 
a  future  date.  Cold  external  temperatures  and 
wind  have  the  potential  to  cause  downflows  of 
exterior  air  through  the  roof  slots  into  the  shop 
unless  special  measures  are  taken  to  prevent 
this. 

Gare  du  Palais,  Quebec  City 

This  illustrates  the  mechanical  ventilation 
scheme  for  this  station.  The  scheme  developed 
consisted  of  an  overhead  duct  with  a  series  of 
local  small  hoods  spaced  along  its  length.  Since 
the  locomotive  positions  could  be  tightly  con- 
trolled in  this  case,  it  was  possible  to  use  such 
a  scheme.  By  having  relatively  small  hoods  it 
was  possible  to  use  high  face  velocities  and  with 
appropriate  dimensioning  of  the  hood,  an  ef- 
fective scheme  was  developed.  The  LRC 
locomotives  could  be  positioned  such  that  the 
blast  of  engine  cooling  air,  when  turned  on,  im- 
pacted outside  the  hood  and  so  did  not  cause 
problems. 

A  disadvantage  of  the  small  localized  hoods 
was  that  they  were  not  very  effective  while  the 
train  was  entering  the  station.  However,  the 
movement  of  the  locomotive  was  simulated  on 
the  model,  by  installing  a  mechanism  for  pull- 
ing the  locomotive  along  manually,  and  it  was 
found  by  tracer  gas  tests  that,  because  of  the 
short  duration  of  the  train's  entry,  the  pollu- 
tion levels  did  not  have  time  to  reach  excessive 
values.  Once  the  train  became  .stationary,  with 
the  locomotive  positioned  under  a  hood,  the 
pollution  levels  rapidly  fell  again. 
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Conclusion 

The  scale  model  studies  described  in  this 
paper  provided  a  useful  tool  for  the  evaluation 
of  the  complex  interactions  of  building  ventila- 
tion systems,  locomotive  airflow  systems,  and 
the  physical  geometry  of  the  facilities.  The 
studies  provided  a  wealth  of  information  rela- 
tively economically,  ranging  from  comparison 
of  basic  system  concepts  to  detailed  modifica- 
tions of  hoods  and  mechanical  systems.  Also, 
a  number  of  useful  recommendations  emerged 
for  operational  procedures  in  the  shops. 
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President  Kapp:  Thank  you.  Dr.  Irwin.  If 
there  are  no  questions,  I'll  now  call  on  John 
Horney  who  will  moderate  the  panel  discussion 
which  is  a  Standing  Committee  report  on  B&B 
Training.  John. 
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Moderator:  J.  J.  Horney,  Project  Engineer-B&B,  UP  RR 

Panelists:      E.  A.  Dahlberg,  Asst.Mgr.,  Trk.  &  Strs.Trng.,  Amtrak 
W.  G.  Byers,  Bridge  Engineer,  AT&SF 


Mr.  Horney:  Good  afternoon.  If  you  have 
ever  been  given  a  task  that  happens  to  corres- 
pond with  something  in  which  you  personally 
have  a  strong  interest,  then  that  task  becomes 
a  pleasure  to  do.  As  Chairman  of  the  Standing 
Committee  on  B&B  training,  I  have  had  the 
privilege  of  being  in  this  position  for  the  past 
year. 

During  the  last  ten  years  we  have  all  been 
blessed  with  railroad  mergers,  attrition,  buy- 
outs, and  reorganizations.  During  this  turmoil, 
we  have  watched  years  of  railroad  experience 
walk  out  the  door  leaving  younger,  inexperi- 
enced people  to  do  more  with  less.  One  salva- 
tion that  I  have  found,  at  least  through  my  own 
experience,  is  that  the  new  work  force  is  more 


than  eager  to  learn.  It  is  our  responsibility  as 
first  line  supervisors,  managers,  and  leaders  to 
train  these  people. 

Last  April,  I  sent  a  questionnaire  to  24 
railroads  throughout  the  United  States,  Canada, 
and  Mexico  regarding  the  status  and  attitudes 
toward  B&B  training.  My  questionnaire  includ- 
ed the  following  five  questions  and  all  but  seven 
responded  as  shown: 

1 .  Does  your  railroad  have  formal  training 
covering  all  or  portions  of  the  respon- 
sibilities of  B&B  work? 

Yes  5 

Portions  3 

No  9 
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2.  Do  you  foresee  a  need  for  a  B&B  training 
program  on  your  railroad  in  tlie  future? 

Yes  13 

Maybe  1 

No  3 

3.  Do  you  now  have  formal  training  programs 
for  track  foremen  or  other  forces  that  in- 
clude material  that  could  also  be  applicable 
to  B&B  forces? 

Yes  10 

Limited  1 

No  6 

4.  Do  you  have  B&B  training  materials  (writ- 
ten, film,  videotape,  etc.)  which  you 
would  be  able  to  share  with  other  railroads 
as  a  basis  for  further  development?  If  yes, 
what  do  you  have  available? 

Yes  7 

With  Approval  1 

No  6 

5.  Would  your  railroad  be  willing  to  present 
or  share  in  presenting  a  special  feature 
report  or  panel  discussion  on  training  of 
B&B  training? 

Yes  9 

No  8 

I  would  now  like  to  introduce  the  members 
of  our  panel  and  ask  each  of  them  to  tell  us 
about  their  respective  B&B  training  programs. 
As  these  gentlemen  proceed,  I  ask  that  you  jot 
down  any  questions  you  may  have.  At  the  con- 
clusion of  their  presentation,  the  floor  will  be 
open  for  questions. 

Our  first  panel  member  is  Mr.  Eric  Dahlberg. 
Eric  is  the  Assistant  Manager,  Track  and  Struc- 
tures Training  for  Amtrak. 

Mr.  Dahlberg:  Good  afternoon.  I  am 
delighted  to  have  a  chance  to  participate  in  a 
discussion  on  B&B  training.  I  was  very  in- 
terested in  getting  involved  with  B&B  training 
on  other  railroads.  It  certainly  is  one  of  the  most 
challenging  parts  of  our  training  department's 
work  for  a  number  of  reasons. 

First  of  all,  let  me  introduce  myself.  I  am 
assistant  manager  of  track  and  structure  train- 
ing at  Amtrak.  I  come  from  a  background  of 
vocational  instruction  as  well  as  building 
maintenance  work  that  I  did.  I  had  a  scattered 
career  before  I  came  to  Amtrak.  The  track  and 
structures  group  consists  of  four  people:  myself, 
a  structures  instructor,  a  track  instructor,  and 
a  welding  instructor.  We  are  all  part  of  a  larger 


group  of  85  people  who  make  up  the  Amtrak 
training  department  that  covers  passenger  ser- 
vices training,  maintenance  of  way  training, 
safety  training,  and  a  variety  of  other  areas.  We 
are  probably  one  of  the  smallest  groups,  and 
we  have  one  of  the  most  complicated  training 
schedules. 

First  of  all,  for  a  scope  of  our  training,  there 
are  approximately  600  B&B  people  in  Amtrak 
and  350  or  so  of  these  are  Brotherhood  of 
Maintenance  of  Way  employees.  The  rest  are 
machinists,  electricians  and  supervisory  person- 
nel. Out  of  that  600  or  so  we  probably  see  about 
100  to  150  people  in  one  training  program  or 
another.  So  that  is  how  many  we  are  able  to 
reach  in  any  one  year.  Before  I  talk  about  our 
approaches,  programs,  and  other  parts  that  I 
have,  I  would  like  to  talk  about  some  of  the  key 
concerns  which  override  all  of  our  training 
designs.  One  of  the  issues  involved  for  us  in 
B&B,  and  I  am  curious  as  to  how  much  it  oc- 
curs in  other  roads,  is  the  shifting  work  force. 
We  have  a  seasonal  change  in  our  force,  where 
we  are  larger  in  the  summer  and  smaller  in  the 
winter.  Then  there  is  the  minor  bumping  and 
bidding.  This  means  that  there  is  a  considerable 
amount  of  movement  of  workers  from  location 
to  location  and  from  craft  to  craft,  and  that 
makes  an  interesting  training  situation.  You 
train  someone  how  to  do  carpentry  one  day,  and 
the  next  day  he  is  doing  masonry  work. 

We  have  also  had  some  decrees  from  Con- 
gress, as  you  are  probably  aware,  and  at  time 
we  were  able  to  hire  amounts  of  people  that  we 
needed  and  at  other  times  we  have  had  to 
shrink.  The  result  of  that  is  that  sometimes  we 
have  had  to  cut,  and  we  have  also  had  to  hire 
a  great  many  people  in  a  short  period  of  time. 
Sometimes  we  hired  people  with  less  skills  and 
experience  than  we  have  had  at  other  times.  The 
result  of  these  two  factors  has  been  that  we  don't 
always  know  if  we  are  going  to  have  the  right 
skills  in  the  right  place  at  the  time  that  they  are 
needed. 

All  together,  we  are  training  about  15  crafts 
from  the  building  and  mechaiucal  trades.  Within 
those  crafts  are  a  variety  of  sub-divisions.  On 
top  of  that  we  have  a  change  in  technology.  Am- 
trak came  in  taking  over  railroads  that  in  many 
cases,  had  done  very  little  capital  work.  So  you 
are  replacing  things  such  as  hand-shovel  coal- 
fired  furnaces  in  a  station  with  modern  oil- 
burning  pneumatically  controlled  electronic 
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control  systems.  Work  forces  have  been  with 
that  equipment  for  20  years  and  are  suddenly 
left  out  in  the  cold.  Amtrak  came  in  to  rebuild, 
really  build,  a  new  railroad  and  B&B  was  kept 
very  busy  running  around  assisting  C&S  with 
building  buildings,  putting  up  offices  for  peo- 
ple. Now  we  are  pretty  much  finishing  that 
building  phase,  and  we  are  on  to  maintenance 
and  that  is  very  difficult. 

Our  goals  for  training  have  always  been,  and 
continue  to  be,  qualifying  people,  so  you  know 
you  have  someone  who  is  labeled  an  electrical, 
and  he  really  can  handle  the  electrical  work  he 
is  responsible  for.  We  are  constantly  under 
pressure  to  reduce  cost  which  means  for  our 
work  forces  increased  efficiency  and  flexibili- 
ty. Quite  frankly,  we  are  just  scratching  the  sur- 
face of  these  two  goals. 

Out  of  what  we  have  and  out  of  those  con- 
cerns these  are  some  of  the  programs  we  have 
developed:  key  areas  in  electrical  and  mechan- 
ical training,  movable  bridges,  and  I  feel  like 
a  lot  of  our  training  addresses  some  of  the  issues 
that  you  have  seen  in  the  earlier  sessions  today. 

We  have  had  six  movable  bridges  replaced 
or  rebuilt  and  have  created  some  significant 
training  issues  in  the  process  of  doing  that. 
Heating,  vendlating,  air  conditioning,  elevator 
controls  circuitry,  and  escalators  are  all  focused 
on  one  facility — Penn  Station  in  New  York.  We 
have  New  Jersey  Transit  Rail  as  well  as  Amtrak 
with  the  largest  passenger  ratio,  and  underneath 
all  this  burrows  the  subway  system.  Five  hun- 
dred thousand  passengers  pass  through  that  sta- 
tion a  day  and  if  our  machinists  and  electricians 
cannot  handle  one  of  these  areas  quickly  and 
fast  we  have  major  problems.  It  goes  real  quick- 
ly to  Washington!  (Laughter)  A  challenging 
training  area  at  Penn  Station  is  the  elevators. 
I  wake  up  a  night  sometimes  thinking  about 
elevators  at  Penn  Station. 

Amtrak  is  building  new  facilities  and  has 
chosen  to  operate  their  own  substations  in  them, 
so  our  electricians  are  dealing  with  much  higher 
voltage  equipment  and  that  requires  some 
upgrading  and  skills. 

Public  address  systems  are  station  issues. 
Compressors  are  a  critical  portion  of  yards  and 
stations.  The  other  side  of  the  coin  is  the  craft 
area.  Five  years  ago  Amtrak  created  a  com- 
posite craft  called  B&B  Mechanic.  Mason, 
carpenters,  ironworkers,  and  cleaners  now 
work  in  composite  gangs.  If  someone  is  called 


out  for  overtime,  they  are  called  out  on  the  basis 
of  their  overall  seniority.  Any  one  person  can 
work  in  the  area.  It  has  its  positive  aspects,  and 
it  certainly  has  some  difficult  types  who  avoid 
the  areas  where  we  try  to  help  to  provide  basic 
training  in  those  four  craft  areas.  So  our  B&B 
Mechanic  training  is  a  major  portion  of  our 
overall  training. 

Spin-offs  of  that  have  been  oxyacetylene  cut- 
ting which  we  offer  not  just  to  B&B  but  to  all 
other  departments  through  the  electric  contrac- 
tion people  and  anyone  else  who  uses  ox- 
yacetylene. Amtrak  requires  requalification  in 
that  area  every  two  years  for  safety.  We  also 
have  switch  heaters  and  chain  saws.  In  the  last 
couple  of  years,  supervisory  skills  have  been 
overriding  all  of  this  and  that  is  probably  the 
most  important  thing  you  can  teach.  Amtrak 
determined  that  it  should  provide  supervisory 
training  and  we  undertook  the  process  of  train- 
ing 3,500  foremen  and  above  in  basic  super- 
visory skills.  That  applies  to  B&B  as  well  as 
to  track  and  some  others  that  are  lurking  in  the 
background.  We  have  been  told  that  we  are  go- 
ing to  have  to  volunteer  some  of  our  training 
staff  for  the  drug  and  alcohol  training  that  is 
coming  out  from  the  Federal  guidelines.  So 
those  are  some  of  the  things  that  we  do  each 
year,  and  where  do  they  come  from?  As  much 
as  possible,  we  draw  upon  the  expertise  we  have 
in  our  own  groups.  We  have  people  with  15, 
20,  or  30  years  or  more  as  carpenters,  masons, 
and  so  on.  We  try  to  use  such  people  as  co- 
instructors  in  our  programs,  because  none  of 
us  can  have  that  many  different  types  of  skills 
on  which  we  can  be  experts.  So  we  provide  the 
training  expertise  and  have  the  craft  people  pro- 
vide the  actual  hands-on  demonstration  ap- 
proach and  that  works  very  well  at  times. 

Outside  contracts  —  whenever  a  facility  is 
being  built  and  machinery  is  being  installed, 
Amtrak  has  written  training  requirements  into 
their  contracts.  That  has  been  one  of  my  respon- 
sibilities to  make  sure  the  contractor  provides 
that  training.  Sometimes  they  are  willing  to  do 
a  very  good  job,  and  sometimes  they  resist 
training  people,  but  generally,  we  have  gotten 
a  lot  of  information.  We  have  used  outside  con- 
sultants in  situations  where  we  had  to.  The 
elevator  industry  is  tightly  controlled  by  ele- 
vator service  companies.  Trying  to  get  any 
training  from  anyone  or  even  to  get  material 
is  verv  difficult.  So  wc  hired  an  outside  con- 
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sultant  to  compile  a  course  in  elevator  control 
circuitry.  Then  we  built  on  that  information, 
and  we  are  going  to  groom  one  of  our  electri- 
cians to  become  an  elevator  repair  man.  Loca- 
tion of  schools  have  been  an  excellent  source 
of  information.  It  took  me  several  years  to 
realize  that  I  was  struggling  to  develop  a  course 
and  six  blocks  away  was  a  school  that  taught 
an  excellent  course  in  the  same  thing  for  pro- 
bably less  money  than  it  would  cost  us  to 
develop.  We  also  have  borrowed  instructors, 
particularly  in  air  conditioning,  from  vocational 
schools  to  come  in  on  a  temporary  basis. 

We  draw  from  written  materials  wherever  we 
can  find  them.  Homolite,  for  one  has  excellent 
material  on  chain  saws.  Rails  Company  has 
good  switch  heater  information  available. 
Whenever  we  can  we  go  to  the  public  domain, 
so  we  can  use  our  copy  machine  without  feel- 
ing like  someone  is  going  to  be  breathing  down 
our  back.  I  also  brought  a  packet  of  materials, 
all  of  which  are  public  domain  materials,  that 
we  have  found  very  useful.  Some  of  these  came 
from  the  Navy,  some  from  the  Department  of 
Agriculture.  It  is  paid  for  by  government  funds 
and  is  available  for  anyone  to  use  them.  Also, 
there  is  no  question  that  there  are  certain  in- 
stances where  purchased  texts  are  especially 
useful.  There  are  some  excellent  textbooks 
available  on  air  conditioning  and  welding. 

Our  instruction  is  provided  wherever  we  can 
find  it.  We  are  a  small  department  trying  to  ac- 
complish a  lot  with  a  small  group.  As  a  train- 
ing department  we  use  the  crafts  workers.  I 
talked  earlier  about  contractors  and  consultants, 
and  we  also  go  to  outside  schools  too. 

Whenever  we  can,  we  use  job  aides.  We  give 
someone  a  pocket  card  that  can  be  kept  in  his 
wallet,  say  on  oxyacetylene  cutting,  so  when 
he  is  out  there,  maybe  he  has  not  used  ox- 
yacetylene, maybe  he  has  been  doing  masonry 
work  for  six  months,  and  rather  than  needing 
a  training  course  he  takes  out  the  card  and  says, 
"Here's  the  steps  I  should  do  to  properly  set 
up  the  equipment."  Safety  is  also  a  factor  in 
you  have  to  make  sure  they  do  not  set  up  a 
potentially  dangerous  situation.  A  lot  can  be 
done  with  job  aides.  It  is  a  popular  field  in  train- 
ing these  days  and  has  its  value. 

We  have  an  extensive  welding  school  that  has 
nine  booths  for  various  types  of  welding.  That 
school  also  trains  our  track  welders. 

We  also  have  a  fairly  large  training  center 


at  the  30th  Street  Station  in  Philadelphia,  and 
we  also  have  fixed  classrooms  at  various  loca- 
tions. We  also  have  a  mobile  classroom  which 
is  a  bus  made  into  a  classroom.  We  have  ac- 
cess to  training  cars.  These  are  quite  nicely  put 
together  units,  made  and  used  primarily  by  the 
maintenance  of  way,  and  they  are  complete 
classrooms  with  simulators  built  in  and  com- 
plete audio- visual  systems.  We  use  those  oc- 
casionally for  B&B.  And  like  everyone  else  who 
has  done  some  training,  we  end  up  doing  it  in 
lunchrooms,  wherever  we  can  and  wherever  we 
find  the  work  force. 

Our  trend  in  the  last  year  or  so  has  been  to 
do  as  much  training  as  possible  with  actual  job 
projects  that  are  going  on.  We  train  people  with 
the  work  that  needs  to  be  done.  As  costs  become 
more  and  more  critical,  training  that  does  not 
interfere  with  work  is  becoming  very  popular. 

B&B  formal  instruction  really  has  been 
developing  over  the  last  four  years,  other  than 
basic  safety  training.  There  is  no  question  that 
we  have  seen  improved  reliability  in  equipment 
through  better  maintenance  and  operating  prac- 
tices as  a  result  of  these  programs.  Reduced 
customer  complaints  in  a  place  like  Penn  Sta- 
tion is  one  example.  When  we  created  com- 
posite gangs  we  made  a  commitment  that  need- 
ed to  get  some  composite  training  to  go  with  it. 

One  of  the  areas  that  we  need  to  look  at  more 
is  the  actual  bottom  line  dollar  figures  as  the 
result  of  training.  That  is  a  difficult  thing  to  get, 
but  we  are  going  to  have  to  do  it.  We  are  aware 
of  that,  and  we  are  working  on  it  and,  hopeful- 
ly, in  a  couple  of  years,  we  can  come  back  and 
have  a  session  on  that,  to  give  you  some  more 
bottom  line  figures. 

What  we  are  looking  at  right  now  for  the 
future  is  that  we  are  negotiating  an  apprentice 
program  with  the  Brotherhood  of  Maintenance 
of  Way  employees,  and  as  far  as  I  know  it  is 
the  first  apprentice  program  for  maintenance  of 
way.  This  particular  program  is  for  equipment 
repairmen  for  track  equipment.  But  if  the  ap- 
proach can  be  applied  to  anywhere  in  the 
maintenance  of  way  area  it  would  be  interesting 
to  see  how  it  would  develop. 

Anyone  who  is  involved  with  facility 
maintenance  knows  the  issues  between  these 
two  items.  It  is  a  lot  easier  to  train  somebody 
in  preventive  maintenance  than  it  is  to  train 
someone  to  solve  a  problem  once  it  is  left  to 
go  to  pieces.  But,  unfortunately,  we  are  always 
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walking  that  line  between  fixing  what  is 
desperately  needed  and  providing  maintenance. 

The  building  systems  specialist  was  an  idea 
that  started  about  eight  months  ago  in  Penn  Sta- 
tion. We  are  taking  over  the  maintenance  of  the 
heating,  ventilating,  and  air  conditioning 
systems  at  Penn  Station  from  an  outside  con- 
tractor. We  realize  that  this  is  taking  a  great 
deal  of  expensive  training,  and  with  the  bump- 
ing and  bidding  we  didn't  see  any  way  it  would 
be  effective  in  training  someone  who  might 
leave.  So  we  have  a  special  classification  agreed 
upon  with  the  I. A.M.  Machinist,  and  we  have 
people  who  are  paid  at  premium.  They  are  paid 
the  same  rate  as  a  foreman,  and  they  are  hired 
by  interview,  not  by  seniority,  and  the  inter- 
view takes  place  with  a  training  representative, 
the  union  local  chairman,  and  management. 
That  group  of  people  has  performed  spec- 
tacularly and  they  are  working  as  a  team.  They 
are  learning  very  rapidly,  and  successfully  tak- 
ing over  the  maintenance  and  their  attitude  is 
phenomenal.  So  that  is  an  approach  that  could 
well  be  applied  to  some  other  areas. 

Following  are  some  slides.  This  one  is  of  our 
composite  gang  training  the  B&B  mechanics. 
This  is  a  welding  foreman  who  is  co-instructing 
the  oxyacetylene  portion,  and  as  in  most  of  this 
program,  we  first  go  over  the  basic  understan- 
ding theory  of  operation,  talk  about  the  equip- 
ment that  is  used,  some  ideas  about  safety  and 
adjustment  of  flame.  Then  we  go  out  to  field 
work,  first  of  all  setting  up  the  equipment  safely 
and  properly,  and  we  have  a  check  list  to  make 
sure  each  person  is  running  this  through,  so  that 
we  can  say  in  the  future  "Yes,  he  did  a  step- 
by-step  procedure  in  setting  this  up."  Once  they 
set  it  up  correctly,  they  do  hands  on  training. 
Once  he  reaches  a  determined  level  of  profi- 
ciency, which  we  call  the  entry  level,  that  per- 
son is  ready  to  go  out  and  get  true  proficiency, 
and  the  only  way  he  can  really  get  it  is  actually 
on-the-job  work.  That  again,  at  this  point,  needs 
to  be  followed  with  a  foreman,  but  we  have 
determined  that  he  is  working  safely  and  can 
get  the  job  done. 

Another  portion  of  the  B&B  mechanics  train- 
ing is  framing,  and  with  the  carpentry  section 
we  pretty  much  skewed  the  training  through 
what  was  needed  at  the  local  area  where  we 
were  doing  the  training.  At  that  time  we  were 
building  a  small  utility  shed.  But  we  have 
foreman  experts  helping  people  who  had  never 


done  any  carpentry  work  before  and  it  is  sur- 
prising how  enthusiastic  people  can  be  when 
they  are  learning  skills  like  that,  how  they  can 
actually  pick  up  at  least  the  basic  skills. 

This  is  the  ancient,  but  still  used  tool,  the  ax. 
This  year  we  found  that  people  who  come  from 
countries  outside  of  the  United  States  were  the 
experts  on  the  ax.  We  use  power  tools,  but  this 
carpentry  foreman  came  from  Trinidad  and 
everyone  used  the  ax  there  for  many  purposes, 
so  he  was  quite  expert  at  the  various  uses  of 
the  ax  and  made  an  excellent  instructor.  We  also 
have  the  same  situation  with  an  Italian 
carpenter.  Once  the  instructor  has  demonstrated 
the  procedure  then  his  students  proceed  under 
a  watchful  eye,  and  to  the  instructor  they  are 
called  students. 

Switch  heaters  are  critical  components  of  the 
Northeast  Corridor  and  every  fall  we  take  a 
month  for  follow-up  training  on  switch  heater 
maintenance  troubleshooting.  When  there  is  a 
major  snowstorm  in  the  New  York-New  Jersey 
area,  everyone  who  is  available  gets  out  there 
and  makes  sure  this  equipment  works.  So  we 
want  to  make  sure  they  don't  light  something 
that  is  explosive  and  that  we  keep  the  trains 
moving.  So  that  is  an  important  part  of  B&B 
mechanics  training. 

We  have  a  bridge  engineer  who  teaches  the 
movement-bridge  blueprint  reading  portion  of 
our  B&B  mechanics  class.  Here  you  see  a 
bridge  repair  group.  Our  bridge  engineer  comes 
out  and  teaches  a  one-day  class  and  he  gives 
the  blueprints  out  to  people  with  different  pro- 
blems, how  much  concrete  is  used  for  this,  what 
type  of  weld  do  we  use  here.  So  people  actual- 
ly out  there  working  know  something  about  the 
work  they  are  doing. 

Here  you  see  work  going  on  in  the  mobile 
classroom.  This  is  what  we  call  our  safety  liner. 
It  is  a  large  bus  with  a  classroom  inside.  That 
is  our  structures  instructor  in  the  corner  there. 

Masonry  is  one  of  the  other  areas  that  is 
covered.  We  do  small  concrete  sidewalk  repair, 
and  you  have  to  go  over  some  of  the  ter- 
minology so  that  when  someone  is  out  there  and 
he  has  worked  as  a  painter  all  oi'  his  life,  and 
.someone  asks  him  for  a  trowel  or  whatever,  he 
knows  what  is  being  talked  about. 

This  is  an  example  of  contractor  training.  In 
the  Boston  Services  Substation,  the  gentleman 
in  the  middle  there  is  an  instructor  for  the  sup- 
plier of  switch  gear.  He  is  demonstrating  a  piece 
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of  test  equipment  that  is  used  to  calibrate  the 
switching  wheels  for  our  electricians.  Aptly,  the 
most  critical  job  we  have  in  B&B  training  is 
movable  bridges.  We  went  from  a  situation 
where  our  electricians  operate  a  bridge  in 
Newark,  New  Jersey,  that  goes  to  New  York 
City,  and  carries  160  trains  a  day  over  the 
tracks.  They  are  used  to  operating  the  wheel, 
a  foot  pedal,  and  a  couple  of  communicator 
lights.  This  was  all  run  under  traffic  overnight, 
without  a  pause,  they  had  to  use  this  system. 
Our  structures  instructor  actually  slept  out  at 
the  bridge  for  two  and  a  half  days  so  he  could 
get  all  three  shifts  plus  the  relief  shift  and  train 
them  how  to  use  this  without  interrupting  train 
service. 

This  is  a  training  program  we  are  develop- 
ing right  now  and  it  is  on  concrete  deck  replace- 
ment. We  are  putting  together  what  will  be  a 
work  video  approach,  cutting  out  the  old  deck 
under  traffic,  cutting  out  the  old  iron,  remov- 
ing it,  and  installing  the  concrete  span  at  night 
so  they  can  get  track  time.  We  are  trying  to  cap- 
ture this  project  so  we  can  pass  it  on  to  people 
in  the  future  who  are  not  as  experienced  as 
others  in  points  of  the  railroad. 

Our  on-going  issues  for  training  continue  to 
be  very  similar  with  what  I  started  with.  Ac- 
tually, what  I  started  with  four  and  a  half  years 
ago,  which  is  to  say,  what  we  are  looking  for 
is  to  get  the  right  skills  in  the  right  place  and 
career  development.  All  crafts,  all  people  in 
B&B  feel  there  is  a  track  that  they  can  follow. 
They  don't  just  have  to  stop  at  one  place.  They 
have  skills.  There  is  going  to  be  a  path  through 
the  system  of  training  so  that  they  can  move 
up  to  supervisory  positions.  There  are  other 
kinds  of  skills,  perhaps  a  carpenter  can  become 
an  electrician  and  so  forth. 

Thank  you,  gentlemen.  That  concludes  my 
presentation.  (Applause) 

Mr.  Homey:  Thank  you,  Eric.  Please  hold 
your  questions  until  the  end.  Our  next  panel 
member  is  Bill  Byers.  Bill  is  bridge  engineer 
for  the  Santa  Fe.  Bill. 

Mr.  Byers:  I  have  been  involved  in  the  train- 
ing program  for  a  short  period  of  time.  We 
began  a  training  program  for  track  foreman  in 
1973  and  after  three  years  decided  to  expand 
it  and  cover  B&B  foremen.  When  the  B&B  pro- 
gram was  started  in  1976  it  was  expanded  to 
cover  bridge  inspectors  and  gang  foremen. 
Now,  because  we  had  the  track  foreman  pro- 


gram initially,  there  was  a  considerable  amount 
of  material  that  was  applicable  to  both.  I  would 
estimate  that  there  were  something  like  100 
manhours  devoted  to  developing  the  program 
by  the  people  who  were  being  used  as  instruc- 
tors, specifically  for  devoting  a  considerable 
amount  of  time  to  providing  innumerable  slides 
for  the  purpose  of  demonstration. 

The  class  consists  of  four  weeks  of  instruc- 
tion and  runs  for  four  and  a  half  days,  Monday 
through  Friday  morning.  These  four  weeks  of 
instruction  are  spread  over  the  better  part  of  a 
year.  The  instruction  will  last  several  months 
followed  by  normal  work  and  another  week  of 
instruction.  The  makeup  of  class  time  is  approx- 
imately three-fourths  material  with  the  same  be- 
ing used  for  the  track  foreman.  Six  days  are 
related  to  operating  maintenance  of  way  rules 
and  includes  the  book  of  rules  examination. 
Everyone  who  completes  the  course  writes  the 
book  of  rules.  About  a  day  and  a  half  is  for  safe- 
ty, first  aid,  and  CPR  training;  two  days  on 
timekeeping  procedures;  and  a  half  day  on  FRA 
track  standards.  There  are  presentations  on 
alcohol  and  drug  problems,  and  Santa  Fe 
employee  assistance  programs  takes  up  about 
three-fourths  of  a  day.  We  also  have  field  trips 
to  our  work  equipment  maintenance  job.  Then 
come  materials  directly  related  to  B&B  work 
and  those  of  interest  to  the  track  foreman.  There 
is  something  over  three  days  of  technical 
material  on  bridge  construction,  bridge 
maintenance,  and  bridge  inspections.  There  is 
about  a  half  day  related  to  building  construc- 
tion and  maintenance  which  is  quite  different 
from  the  Amtrak  program,  but  this  reflects  the 
nature  of  work  that  we  are  doing;  a  day  on  crane 
and  pile  driver  operation  and  maintenance  and 
a  field  trip  to  a  prestressed  concrete  plant  in 
Albuquerque.  The  material  on  bridge  and 
culvert  construction  and  maintenance  inspec- 
tions involves  a  day  on  such  things  as  general 
theory  of  standards,  standard  plans,  interpreta- 
tion of  drawings,  and  those  kinds  of  things. 
There  is  a  day  on  inspection  and  emergency 
repairs  handled  by  one  of  the  regional  bridge 
engineers  and  additional  materials  on  construc- 
tion procedures. 

We  have  a  general  B&B  foreman  in  the 
classroom  at  all  times,  regardless  of  what 
materials  are  being  covered.  The  material  is  the 
same  as  the  track  foreman's  program. 

My  presentation  was  rather  limited  and  may 


PANEL  DISCUSSION  —  B  &  B  TRAINING 


57 


help  us  get  a  little  closer  to  being  on  time  this 
afternoon.  I  hope  this  will  give  you  some  idea 
of  what  is  being  done  on  the  various  railroads. 
Thank  you  for  your  attention. 

Mr.  Horney:  Thank  you  very  much,  Bill. 
Mr.  John  King  from  the  CSX  is  not  able  to  be 
with  us  today,  but  Bill  Nelson  is  Manager  of 
B&B  Training  with  the  Burlington  Northern, 
and  he  will  tell  us  a  little  bit  about  the  training 
that  has  been  developed  by  the  BN,  Bill. 

Mr.  Nelson:  That  you,  John.  I  do  not  have 
any  visuals  with  me.  I  have  some  prepared  for 
a  staff  meeting  next  week,  but  unfortunately 
they  are  in  my  office  and  not  here  with  me. 

The  Burlington  Northern  has  been  in  the 
technical  training  of  maintenance  of  way 
employees  since  1974.  We  had  a  track  train- 
ing program  developed  then  that  was  done  in 
converted  rail  cars  that  toured  the  system,  and 
it  worked  rather  successfully  for  quite  a  few 
years.  At  that  time  we  did  a  two- week  program 
for  supervisors  and  a  four-week  program  for 
the  foremen.  Later  on,  that  was  cut  back  to  one- 
week  program  for  supervisors  and  two-week 
program  for  the  foremen.  In  1982  we  decided 
it  was  about  time  B&B  got  into  the  business, 
and  I  was  approached  about  coming  into  the 
training  area.  We  developed  a  supervisor  class 
for  B&B  that  was  a  one-week  program  done  on 
the  road.  Then  we  came  back  with  a  two-week 
program,  again  done  on  the  road,  and  we  equip- 
ped a  van,  and  I  would  take  all  the  equipment 
I  needed  with  me  and,  as  the  Seattle  Region 
would  say.  Bob  and  his  pony  show  was  back 
in  town!  That  worked  quite  well,  and  in  1984 
we  moved  to  Kansas  City.  Before  that,  we  were 
working  out  of  St.  Paul,  Minnesota.  We  are 
now  here  in  Kansas  City  with  a  technical  train- 
ing center.  This  is  not  just  maintenance  of  way 
training.  We  do  locomotive  engineer  training, 
dispatcher  training,  communication  and  signal, 
and  quite  a  few  other  things  that  arc  coming  on- 
board now,  such  as  computer  base  training.  We 
have  a  staff  of  six  people  there.  Maintenance 
of  way  training  has  two,  and  we  hope  that  will 
increase  to  three  soon. 

We  have  a  bigger  schedule  for  1988.  It  is  go- 
ing to  be  big  in  many  ways.  Wc  arc  moving 
from  a  facility  that  is  fairly  new  to  a  brand  new 
facility  at  Johnston  County  Community  College 
in  Overland  Park.  The  new  facility  will  have 
all  the  latest  up-dated  equipment;  simulators  for 
locomotive  engineer  training;  areas  where  wc 


can  run  power  tools,  hydraulic,  air,  electric. 
It  is  going  to  be  a  very  fine  facility  about  32,000 
square  feet  of  training  area  and  classrooms.  We 
will  be  participating  in  some  programs  with  the 
college.  The  college  will  have  programs 
available  they  can  offer  to  us.  As  of  today,  they 
are  training  our  welders.  We  have  a  welding 
class  going  on  right  now.  The  college  has  an 
18  station  welding  class.  It  is  a  very  fine  facility. 

In  1988  we  will  have  a  basic  track  welding 
class,  basic  B&B  welding  class,  and  a  track 
component  welding  class.  These  are  all  two- 
week  classes.  We  have  a  welding  process  class 
that  is  going  to  start  in  December  and  will  carry 
over  with  about  six  classes  in  1988.  So  far,  this 
program  is  for  exempt  employees  only,  in 
supervisory  positions,  either  specifying  a 
welding  procedure  or  supervising  welding  in 
the  field.  Eventually  we  will  have  a  proper  pro- 
gram for  everyone. 

Early  in  1988  we  will  also  be  teaching  ten 
one-week  track  supervisor  classes,  and  also 
have  four  two-week  track  foremen  classes,  and 
five  two-week  bridge  and  building  foremen 
classes. 

Currently  we  are  holding  two  day  programs 
on  reading  and  train  safety  in  the  field.  We  are 
trying  to  get  information  out  to  people  on  the 
safe  way  of  handling  wire  rope,  chains  and  lif- 
ting devices.  Our  1988  program  is  ambitious, 
and  that  is  about  where  BN  is  in  training  to- 
day. Thank  you. 

Mr.  Horney:  Thank  you.  Bill.  Are  there  any 
questions? 

Member:  What  about  training  of  operators? 
Pile  drive  engineers,  bridge  crane  operators? 
Are  they  all  brought  up  through  the  ranks  or 
do  they  have  to  go  through  a  training  program? 

Mr.  Nelson:  We  have  no  formal  training  for 
these  people.  They  come  up  through  the  ranks. 
We  desperately  need  formal  training  and  would 
love  to  get  into  it. 

Mr.  Horney:  Any  other  questions?  1  would 
like  to  thank  the  panel  members  for  the  time 
they  have  spent  on  this  and  for  coming  here  to 
share  their  information  with  us.  Proper  train- 
ing has  become  an  important  issue  in  our  in- 
dustry. As  wc  all  will  eventually  develop  some 
form  of  training  program,  my  hope  is  that  wc 
will  all  he  willing  to  share  the  information  with 
each  other.  Thank  you. 

President  Kapp:  1  ha\c  a  few  quick  an- 
nouncements and  then  we  will  adjourn.  Right 
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now  we  have  a  total  of  654  registered.  The 
ladies  will  take  their  tour  tomorrow  morning. 
With  that  we  will  now  adjourn  and  reconvene 


Tuesday  morning  at  8:30  a.m.  in  the  Century 
C  for  our  second  joint  session.  Today's  session 
now  stands  adjourned. 


TUESDAY  MORNING  JOINT  SESSION 

September  22,  1987 


President  Kapp:  The  second  joint  session  of 
the  American  Railway  Bridge  and  Building 
Association  and  the  Roadmasters  and  Mainte- 
nance of  Way  Association  will  now  come  to 
order. 

Ladies,  gentlemen,  members  and  guests.  On 
behalf  of  the  Bridge  and  Building  Association 
and  the  Roadmasters  Association,  I  welcome 
you  to  the  second  joint  session  of  this  con- 
ference here  in  Kansas  City. 

I  am  sure  that  when  many  of  you  saw  that 
this  morning's  keynote  speaker  was  from  Con- 
rail's  Marketing  Department,  you  asked  your- 
selves why  not  Conrail's  Engineering  Depart- 
ment, because  John  Kapp  reports  to  the 
Engineering  Department,  which  I  do.  However, 
my  duties  include  the  construction  of  intermodal 
and  automotive  terminals  and  the  improvement 
of  clearances  on  many  of  our  lines.  New  proj- 
ects in  those  areas  have  been  increasing  over 
the  past  years.  With  that  fact  in  mind  and  with 
the  thought  of  giving  the  associations  a  different 


viewpoint  of  road  operations,  I  invited  Mr. 
Charles  Marshall,  Senior  Vice  President  of 
Marketing  and  Sales  for  Conrail  to  address  us 
this  morning  and  he  accepted.  However,  the 
best  laid  plans  of  mice  and  men  have  often  gone 
astray.  Mr.  Marshall  cannot  be  with  us  this 
morning  due  to  illness  and  doctor's  orders  not 
to  travel.  Mr.  Gordon  H.  Kuhn,  Conrail's  Vice 
President  of  Marketing,  is  here  and  will  be  our 
keynote  speaker. 

Mr.  Kuhn  received  his  Bachelor  of  Arts 
degree  from  Syracuse  University  in  1972  and 
a  Master's  of  Business  Administration  from  the 
University  of  Pennsylvania's  Wharton  School 
of  Business  in  1974.  Mr.  Kuhn  has  held  various 
marketing  positions  with  Penn  Central  and  Con- 
rail,  including  director  of  the  gondola  and  flat 
car,  box  car,  intermodal  and  automotive  busi- 
ness groups.  He  became  an  assistant  vice  presi- 
dent within  the  Marketing  Department  in  June 
of  1985  and  became  Vice  President  of  Mar- 
keting in  August  of  this  year.  Mr.  Kuhn. 
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Thank  you,  John.  Charlie  asked  me  to  ex- 
press his  regrets  at  not  being  able  to  be  here 
with  you  today.  He  was  intrigued  at  the  invita- 
tion to  allow  us  commercial  types  to  come  and 
address  you  this  morning,  and  it  is  something 
he  very  much  wanted  to  do. 

With  respect  to  the  automotive  and  inter- 
modal areas,  I  have  spent  considerable  time  in 
both  having  most  recendy  been  the  assistant  vice 
president  for  boxcar  intermodal.  So  I  think  I 
can  address  those  issues  very  comprehensively. 

When  Charlie  and  I  were  talking  about  this 
topic,  we  said,  now  what  do  we  do  that  ties  all 
of  this  together,  that  ties  the  marketing  side  of 
the  business  with  the  operating  side  of  the 
business,  including  the  maintenance  end  and 
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new  construction  areas.  It  occurred  to  us  the 
common  denominator  to  all  of  us  here  is  money. 
Now  that  doesn't  mean  we  all  work  in  the 
railroad  industry  just  because  we  like  money. 
I  think  all  of  us  in  this  industry  —  railroaders 
in  particular  —  have  a  lot  of  pride;  they  enjoy 
their  work,  and  that's  another  large  measure  as 
to  why  we  are  in  this  business.  But  the  only 
common  denominator  that  ties  together  ship- 
pers, employees  and  investors  is  money,  and 
that  is  what  I'm  going  to  talk  a  little  bit  about 
here  this  morning. 

If  you  look  at  the  organization  of  a  railroad, 
there  are  basically  three  main  parts  —  traffic, 
finance  and  operations.  The  traffic  department 
is  in  charge  of  generating  the  revenues,  the 
operating  department  is  charged  with  controll- 
ing the  costs  and  the  finance  department's  job 
is  to  manage  the  money  and  make  sure  that  there 
is  enough  of  it  to  fit  the  needs  of  the  company. 

What  makes  the  railroad  industry  unique  are 
the  extensive  physical  assets  which  you  people 
are  charged  with  operating,  maintaining  and 
constructing.  In  order  to  build  and  preserve  all 
those  assets,  it  takes  a  lot  of  money,  and  we 
call  this  money  for  long-term  investments  — 
capital. 

Capital  is  really  commitment  by  investors  to 
forego  the  present  benefits  of  their  money  in 
return  for  the  expectation  of  future  greater 
benefits.  At  a  time  of  low  inflation,  investors 
are  willing  to  wait  10  to  15  years  for  a  return 
on  their  capital,  but  at  a  time  of  inflation  or 
uncertainty,  investors  want  a  much  faster 
payoff.  During  those  periods  when  the  railroad 
industry  was  growing,  it  was  a  time  of  low  in- 
flation, and  investors  were  willing  to  wait  for 
a  return  on  their  money,  but  today,  the  memory 
of  inflation  is  very  real  with  us,  and  everybody 
wants  their  return  faster.  So,  if  you  are  an  in- 
vestor out  there,  you  have  a  supermarket  of  op- 
tions; you  can  invest  in  railroads,  you  can  in- 
vest in  trucking  companies,  you  can  invest  in 
chemical  companies,  you  can  invest  in  com- 
puter companies,  you  can  invest  in  beauty 
salons.  You  have  a  huge  choice.  So  that  when 
a  railroad  goes  to  a  bank  or  to  the  investment 
community  for  money,  it  is  against  all  those 
competing  alternatives  that  we  have  to  compete. 
So  that's  the  real  competition  in  this  business. 

On  the  marketing  side,  I'm  not  judged  sole- 
ly by  whether  I  can  reduce  my  rates  fast  enough 
or  provide  enough  service  to  divert  the  business. 


in  my  case  from  CSX  or  J.B.  Hunt  or 
Schneider,  but  by  if  there  is  enough  profit  left 
after  we  do  all  that  to  provide  a  satisfactory 
return  to  the  investors  on  their  capital.  That  is 
the  real  challenge. 

The  problem  becomes  even  more  immediate 
when  you  consider  the  alternatives  our  owners 
have.  Every  railroad  in  this  room  generates  a 
certain  amount  of  cash  during  the  course  of  the 
year  through  earnings  and/or  depreciation.  The 
challenge  for  the  directors  of  the  company  is 
to  invest  that  cash  in  the  railroad  or  to  put  it 
somewhere  else  to  provide  the  best  return  for 
the  stockholders.  As  much  as  they  might  like 
to  invest  it  in  the  railroad  for  sentimentality, 
if  they  can't  eventually  earn  a  competitive 
return,  the  stockholders  will  throw  them  out  and 
put  in  a  new  management  which  will  generate 
a  competitive  return.  That  puts  a  formidable 
burden  on  all  of  us  to  manage  this  as  a  business 
and  not  just  for  historical  sentimentality. 

Fortunately,  I  think  we  are  in  the  enviable 
position  of  being  able  to  provide  a  competitive 
return  for  the  first  time  in  a  long  time,  but  we 
are  going  to  have  to  be  very  careful  about  how 
we  do  that.  We  have  to  compete  for  money  in 
this  investment  environment,  and  the  challenge 
is  to  make  this  old  railroad  business  very  at- 
tractive. So  how  do  you  do  that? 

The  key  to  looking  at  the  railroad  business 
is  that  it  has  overly  used  this  vast  amount  of 
capital  that  we  have  already  spent  for  the  benefit 
of  a  whole  host  of  unrelated  customers.  If  you 
consider  the  normal  traditional  train,  it  consists 
of  a  large  group  of  customers.  You  have  steel 
customers,  grain  customers,  lumber  customers 
and  they  are  all  in  the  same  train.  The  benefit 
to  those  customers  from  that  kind  of  product 
is  a  very  low  cost.  But  there  is  a  penalty  to  the 
low  cost  and  the  penalty  is  that  each  of  the  ser- 
vice needs  of  those  individual  customers  get 
subordinated  to  the  whole  system.  They  all  have 
to  agree,  if  you  will,  to  move  their  products  on 
a  common  schedule.  Or  they  must  have  no  other 
competitive  choices.  Unfortunately,  however, 
that  kind  of  operation  doesn't  recognize  that 
each  of  those  shippers  on  the  train  has  a  dif- 
ferent set  of  competitive  alternatives.  The 
lumber  guy  has  different  economics  and  com- 
petition than  the  steel  guy,  than  the  grain  guy, 
than  the  automotive  guy.  Those  customers  no 
longer  are  necessarily  willing  to  wait  to  ship 
on  the  same  schedule  as  anybody  else.  In  other 
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words,  the  traditional  form  of  railroading  is 
becoming  obsolete  for  certain  segments  of  our 
business. 

So  how  do  we  go  about  trying  to  market  our 
service  to  those  types  of  customers?  Two 
words,  we  think,  sum  up  the  answer,  and  those 
are  premium  and  wholesale.  Premium  and 
wholesale  are  the  two  ideas  you  must  keep  in 
mind  if  we  are  to  have  a  future  for  the  industry. 
And  those  two  words  do  relate  to  money. 

Let's  talk  about  wholesale  first.  Wholesale 
means  large  quantities.  That  is  traditionally 
what  railroads  are  good  at.  But  the  advantage 
to  shippers  moving  large  quantities  is  that  the 
cost  is  low  and  that  lets  us  get  a  leg  up  on  the 
competition.  Just  as  carloads  are  traditionally 
cheaper  than  truck  loads  to  move,  so  train  loads 
are  cheaper  than  individual  carloads. 

If  you  think  about  the  piggy-back  business, 
that's  a  good  example  of  wholesale.  Piggy-back 
has  been  a  way  to  reconvert  loose  boxcar  freight 
into  train  load  operations.  What  used  to  be  box- 
cars going  from  siding  to  siding  are  now  solid 
trains  of  piggy-back  going  from  terminal  to  ter- 
minal with  little  or  no  intermediate  switching. 
The  savings  are  impressive,  and  piggy-back 
profit  margins  are  up.  They  are  still  not  equal 
to  many  of  the  other  segments  of  our  business, 
but  they  have  improved  dramatically.  What  has 
been  happening  in  the  piggy-back  business  with 
the  advent  of  double  stack  and  technology  such 
as  that  is  you  can  increase  the  size  of  the 
wholesale  offering  you  have.  For  example  tradi- 
tional piggy-back  maybe  was  125  to  160  boxes 
in  train.  In  double  stack  we  move  anywhere 
from  250  to  350  boxes  in  a  train.  And  the 
schedules  are  unique  for  that  set  of  customers. 
So  not  only  do  you  get  benefits  of  large  volume, 
but  you  have  a  specific  unique  schedule  design- 
ed for  the  needs  of  that  container  line.  That's 
the  reason  why  you  have  seen  the  explosion  in 
double  stack  over  the  last  couple  of  years.  Not 
just  the  large  volumes,  but  it  is  also  the  im- 
proved service  you  can  give  with  that  kind  of 
volume. 

When  you  have  the  ability  to  move  a  large 
quantity  of  a  specific  customer's  traffic 
together,  that  brings  up  the  other  marketing  pro- 
duct we're  trying  to  push,  and  that  is  premium 
service.  Once  a  shipper's  freight  is  put  together 
in  a  train,  you  can  run  that  train  on  the  ship- 
per's schedule,  and  that  is  premium  service.  He 
is  no  longer  tied  to  the  needs  of  every  other 


shipper.  He  has  his  own  train.  The  reason  why 
this  is  good  for  the  railroads  is  that  shippers  are 
willing  to  pay  more  for  premium  service  than 
the  traditional  railroad  service.  They  are  will- 
ing to  pay  more  for  train  loads  moved  on  their 
own  time  table  than  loose  car  freight  moved  on 
somebody  else's  time  table.  This  combination 
of  wholesale  and  premium  has  put  the  railroads 
back  in  the  auto  parts  business  for  certain 
segments  of  traffic  where  the  automotive  com- 
panies are  looking  for  just-in-time  service.  We 
operate  trains,  just  a  GM  or  just  a  Ford  or  just 
a  train  of  Chrysler  products  between  their 
assembly  plants  and  their  parts  plants  to  give 
them  the  dedicated  service  and  a  cost  structure 
we  can  live  with. 

We  have  similar  schedules  in  the  intermodal 
area  for  the  U.  S.  Post  Office  and  United 
Parcel.  Both  of  those  businesses  are  good 
business  for  the  railroads,  and  it's  because  we 
provide  customized  service  on  the  schedules 
they  need  that  they  are  willing  to  pay  a  premium 
price  on  that  product. 

But  wholesale  and  premium  service  puts 
some  requirements  on  the  carriers.  There  are 
three  of  those  requirements  that  I  want  to  talk 
about.  The  first  one  is  that  the  service  we  pro- 
vide must  be  provided  at  much  higher  level  than 
we  have  traditionally  done.  If  you  consider 
Federal  Express  and  United  Parcel,  you  will  see 
that  those  companies  who  charge  a  higher  rate 
than  the  post  office  does  for  a  similar  service 
have  achieved  their  success  through  ruthless 
liability.  They  are  just  not  late.  You  don't  have 
unplanned  service  annulments  on  Federal  Ex- 
press or  United  Parcel.  Quality  control  and 
customer  service  are  the  key  words.  You  must 
do  it  right  all  the  time. 

The  second  lesson  is  you  have  to  invest 
capital  in  what  you  perceive  is  the  growth  areas 
of  the  business.  You  can't  just  invest  your  cash 
the  way  you  have  always  done  it.  You  must  look 
at  where  your  growth  areas  are,  and  we  believe 
it  is  in  the  premium  and  wholesale  segments  of 
the  business,  and  pursue  projects  to  increase  the 
profits  from  those  segments.  You  all  have  a 
number  of  projects  in  that  area.  In  Conrail's 
case  we  can  point  with  pride  to  a  number  in  the 
last  several  years.  We  have  increased  clearances 
for  fully  enclosed  multi-levels  to  Mas.sachusetts, 
New  Jersey  and  Delaware.  We've  had  clearance 
projects  for  double  stacking  to  north  Jersey. 
We've  expanded  our  double  stack  terminals  in 
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north  Jersey;  we  now  have  four  double  stack 
terminals  in  north  Jersey  alone,  and  I  hope  we 
will  get  some  in  the  Massachusetts  area  over 
the  next  couple  of  years.  We  have  improved 
at  least  a  dozen  piggy-back  terminals  over  our 
system  in  the  last  couple  of  years.  We  have  a 
new  investment  in  an  anthracite  coal  pier  in 
Philadelphia  and  in  a  combined  coal  pier  in 
Baltimore  and  we  have  a  lot  of  others.  You  have 
to  prioritize  your  capital  into  those  premium 
segments  of  the  business  where  the  growth  is. 

In  our  intermodal  business  we  really  have 
three  segments.  We  have  the  international 
business,  we  have  the  premium  business,  which 
I  just  talked  about  and  which  consists  of  the 
parcel,  the  mail  and  your  LTL  trucking  com- 
panies, and  you  have  the  general  truck  load 
business. 

Now  there  is  a  lot  of  competition  in  the 
general  truck  load  segment  of  the  business. 
There  are  hundreds  of  truckers  and  there  are 
a  lot  of  different  rail  carriers.  If  you  just  pro- 
vide the  average  level  of  service  and  you  are 
not  any  better  than  anybody  else,  the  only  way 
you  can  compete  is  on  price.  But  you  are  not 
going  to  make  a  lot  of  money  in  the  intermodal 
business  competing  solely  on  price;  you  have 
to  build  a  service  that  will  attract  premium  pay- 
ing customers. 

I  said  earlier  today  there  were  three  tasks  that 
confronted  us  to  produce  a  competitive  return 
on  capital.  The  first  was  service  quality,  the 
second  was  focused  on  capital  investment  and 
the  third  is  a  corollary  of  the  second.  You  have 
to  disinvest  where  there  is  no  more  growth.  You 
cannot  keep  investing  continually  in  every  seg- 
ment of  your  business.  Railroads  are  not  like 
other  businesses;  we  cannot  easily  withdraw 
from  certain  markets.  Because  of  ICC  regula- 
tions, we  are  trapped  in  the  struggle  along  with 
obsolete  properties  long  after  they  should  be 
abandoned.  Deferring  decisions  on  those 
dismemberments  is  one  of  the  great  problems 
railroads  have  experienced  in  the  past.  But  if 
you  go  back  to  my  message  at  the  beginning 
that  we  must  compete  with  a  whole  range  of 
competitive  alternatives  for  capital,  you  must 
squeeze  your  capital  investment  down  so  you 
only  invest  where  there  is  opportunity  and  you 
have  to  disinvest  where  there  is  not,  or  you  are 
not  going  to  survive  in  the  investment  arena. 

I  don't  want  to  leave  you  with  a  bleak 
message  this  morning;  that  is  not  my  intent.  I 


am  actually,  being  a  marketing  guy  by  per- 
sonality, very  optimistic.  Most  of  the  operating 
guys  tell  me  I  never  get  half  the  traffic  I  say 
I  am  going  to,  so  that  is  just  a  personality  flaw 
with  all  of  us  marketing  people. 

The  message  I  am  trying  to  leave  here  is  that 
there  are  segments  of  the  business  that  are 
growing,  and  if  we  invest  properly  in  those 
segments,  the  growth  in  those  areas  can  outstrip 
the  decline  in  some  of  the  other  areas.  The 
growth  is  in  the  piggy-back  business;  it  is  in 
the  automotive  finished  vehicle  area. 

I  did  a  chart  a  little  while  ago  showing  the 
growth  in  the  railroad's  market  share  of  finished 
vehicle  traffic  and  you  wouldn't  think  ordinarily 
that  that  would  be  a  growth  market.  The  growth 
market  for  the  consumption  of  automobiles  cer- 
tainly is  not,  but  if  you  look  at  the  market  share 
for  the  transportation  of  finished  vehicles,  it  is 
going  up.  That  is  because  we  have  improved 
our  service  quality.  We  have  provided  fully 
enclosed  multi  levels  to  reduce  the  damage.  We 
have  made  investments  in  new  terminads;  we 
now  provide  a  very  competitive  service. 

In  the  western  part  of  the  country,  coal  is  an 
increasingly  important  means  of  fuel.  The  litiga- 
tion which  swirls  around  the  coal  lanes  of  the 
railroads  has  obscured  for  some  time  the  signifi- 
cant growth  in  coal  traffic  that  has  been  a  boom 
both  to  the  railroads  and  their  customers. 

I  can't  come  up  here  today  and  give  a  talk 
about  growth  opportunities  and  the  future  of  the 
railroads  and  things  like  that  and  not  talk  about 
deregulation.  We  wouldn't  be  here  today 
without  the  Staggers  Act;  we  would  not  have 
survived.  And  if  you  have  the  chance  to  write 
to  your  congressman  to  encourage  retention  of 
Staggers  as  it  is,  I  urge  you  to  do  so.  We  can- 
not survive  without  deregulation. 

Now  beyond  those  big  areas  of  dynamic 
growth  are  certain  other  areas  that  Conrail  is 
looking  at  that  we  think  offers  some  opportuni- 
ty. We  are  pioneering  the  use  of  a  conveyor 
train  for  bulk  commodities  which  allow  self- 
unloading  right  at  the  site.  We  have  done  some 
tests  with  a  conveyor  train  this  year  on  coal  and 
stone  and  we  hope  to  expand  its  use  next  year, 
but  the  customers  have  liked  it  a  lot.  Moreover, 
all  of  you  are  familiar  with  the  RoadRailer  con- 
cept which  is  now  being  tested  extensively  by 
Norfolk  Southern,  CSX  and  I  guess  UP  has 
recently  announced  a  test  between  Chicago  and 
Houston.  Those  types  of  new  products  enable 
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us  to  compete  in  the  short  haul  markets  where 
we  have  never  been  able  to  compete  very  well 
in  the  past  and  that  is  where  the  rail  market 
share  is  minimal.  I  mean  there  is  just  huge 
growth  potential  in  the  short  haul  markets  if  you 
can  find  a  cost  competitive  way  to  do  it. 

Now  there  is  one  more  reason  that  I  think  we 
all  have  cause  to  be  optimistic  and  that  is 
because  I  think  we  are  in  a  reasonably  good  time 
now.  Over  the  last  several  years  the  trucks  have 
achieved  significant  gains  in  productivity  due 
to  increases  in  length  laws  and  weight  limita- 
tions and  deregulation  has  allowed  the  truckers 
to  get  better  utilization  of  their  drivers  and 
equipment.  It  is  significant  that  we  have  been 
able  to  hold  our  volume  of  business  and  in  some 
cases  still  improve  our  profitability.  In  fact, 
there  have  been  several  articles,  maybe  some 
of  you  have  seen  them,  in  the  last  month  about 
truck  driver  shortages.  Several  of  our  customers 
have  mentioned  that  and  we  think  that  may  also 
help  our  competitive  ability  over  the  next  year 
or  so. 

So  that  brings  me  back  to  where  we  started 
and  that  is  the  subject  of  money.  Money  is  the 
thing  that  pays  for  the  trains  and  facilities  that 
you  guys  work  with  and  that  you  build.  Money 
is  the  thing  that  keeps  the  investors  happy.  If 
we  spend  our  money  wisely  and  put  it  in  the 
right  segments  of  the  business,  I  think  that  for 
the  first  time  in  years  we  have  the  chance  to  pro- 
vide a  competitive  return  to  our  investors  and 


secure  the  long-term  future  of  the  industry.  If 
we  do  that,  then  employees  too  can  make  a  fair 
amount  of  money  and  have  some  fun  doing  it. 

Thank  you.  (Applause) 

President  Kapp:  Thank  you,  Mr.  Kuhn,  I 
enjoyed  that.  I  feel  more  optimistic  about  the 
future;  I  hope  the  rest  of  you  do. 

I  would  now  like  to  introduce  our  program 
chairman,  Don  Lewis,  who  will  introduce  our 
next  special  feature.  Don. 

Mr.  Lewis:  Thank  you  John.  Our  next 
special  feature  will  be  Maintenance  Practices 
on  the  Huey  P.  Long  Bridge  in  New  Orleans, 
Louisiana.  Our  speaker  is  Mr.  Donald  F. 
Sorgenfrei,  who  is  an  associate  with  Modjeski 
and  Masters  Consulting  Engineers  and  is  in 
charge  of  the  New  Orleans  office  field  services 
section.  Don  is  a  registered  professional 
engineer  and  has  worked  over  21  years  with 
various  railroad  bridges  and  different  assign- 
ments with  several  numbers  of  railroads.  In  ad- 
dition, he  has  had  20  plus  years  of  working  rela- 
tionship with  the  Huey  P.  Long  Bridge  in  New 
Orleans.  Today  he  is  supervisor  of  construc- 
tion for  movable  bridges  and  has  inspected 
numerous  others  and  prepared  repair  rehabilita- 
tion plans  for  large  numbers  of  large  and  small 
bridges.  Mr.  Sorgenfrei  is  a  member  of  the 
American  Railway  Bridge  and  Building  Associ- 
ation and  the  American  Railway  Engineering 
Association.  At  this  time  I  would  like  to  pre- 
sent Mr.  Sorgenfrei. 


MAINTENANCE  PRACTICES  ON  THE 
HUEY  P.  LONG  BRIDGE 

Donald  F.  Sorgenfrei 

Associate,  Modjeski  and  Masters 


There  are  many  unique  things  about  the  Huey 
P.  Long  Bridge  in  New  Orleans,  Louisiana:  It 
is  named  for  the  Governor  under  who's  ad- 
ministration the  bridge  was  built;  it  is  a 
"gateway  bridge"  for  east-west  through  traf- 
fic; it  is  the  world's  longest  steel  trestle  railroad 
bridge  at  22,996  feet  (4.36  miles  of  structure); 
it  is  owned  by  a  switching  terminal  railroad, 
the  New  Orleans  Public  Belt  Railroad;  it  has 


two  railroad  tracks  between  trusses  and  two 
two-lane  highways  bracketed  to  the  outside;  it 
was  a  bridge  about  which  for  years  it  was  said 
"It  can't  be  built"  because  of  the  delta  region 
soils;  it  was  built  in  the  height  of  the  depres- 
sion at  a  cost  of  $12.8  million  with  erected  steel 
costing  about  six  cents  a  pound  on  the  main 
bridge  and  three  and  a  half  cents  a  pound  on 
the  approaches;  it  has  a  resident  maintenance 
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force  capable  of  performing  structural  repairs, 
paint,  track  work,  roadway  work  and  miscel- 
laneous bridge  work. 

Also,  its  maintenance  costs  are  distributed  by 
formula  between  the  Public  Belt  and  tenant  lines 
on  a  "user  basis,"  and  with  the  Louisiana  DOT 
for  the  highway  portion;  it  has  carefully  kept 
records  of  pier  elevations,  expansion  bearing 
inclination,  ground  water  levels,  river  bottom 
profile  and  all  maintenance  expenditures  since 
construction;  it  has  been  inspected  annually 
since  construction,  one-third  in  detail  and  two- 
thirds  in  general,  from  which  the  annual 
maintenance  program  is  established.  In  fact  this 
year  will  be  the  52nd  annual  inspection  that 
Modjeski  and  Masters  has  performed. 

The  bridge  has  passed  the  test  of  time  hav- 
ing experienced  numerous  hurricanes,  including 
Hurricane  Betsy  which  destroyed  the  anemo- 
meter when  winds  exceeded  125  mph;  a  tor- 
nado which  lifted  some  deck  plating  and  hand- 
rail; a  lumber  yard  fire  adjacent  to  the  bridge; 
ship  collisions  with  the  piers;  crane  booms  hit- 
ting the  underside  of  the  main  bridge;  a  river 
borrow  pit  causing  scour  at  a  main  bridge  pier 
foundation;  and  numerous  vehicular  accidents. 

The  New  Orleans  Public  Belt  Railroad  and 
particularly  the  Huey  P.  Long  Bridge  are  vital 
links  between  railroads  serving  the  New 
Orleans  area.  The  tenant  lines.  Southern  Pacific 
and  Missouri  Pacific,  link  with  Illinois  Central 
Gulf,  Norfolk  Southern,  CSX  and  Kansas  City 
Southern,  with  all  these  railroads  terminating 
in  New  Orleans.  The  bridge  handled  446,000 
rail  cars  last  year  or  about  $30  million  gross 
tons.  The  bridge  also  carries  about  50,000 
vehicles  per  day. 

When  the  bridge  was  designed  there  were  no 
existing  standard  specificaUons  for  live  loading 
of  long  span  bridges  or  for  structures  carrying 
combined  railway  and  highway  loadings.  It  was 
required  that  the  structure,  when  finished, 
should  be  capable  of  safely  sustaining  maximum 
railway  and  highway  loadings  of  that  time  plus, 
at  the  same  time,  permitting  for  future  reason- 
able load  increases. 

The  bridge  was  designed  for  a  double  track 
railway  live  loading  of  two  Cooper's  E90  loco- 
motives preceded  and  followed  by  a  uniform 
load  of  7,500  pounds  per  linear  foot  for  each 
track,  plus  impact.  This  was  combined  with  a 
uniform  highway  loading  of  1 ,080  pounds  per 
linear  foot  for  each  roadway,  including  impact. 


This  equates  to  roughly  Cooper's  E65  railway 
loading  combined  with  H-15  uniform  highway 
loading. 

In  order  to  reduce  dead  loads  and  to  provide 
for  maximum  economics  in  the  use  of  materials, 
special  high  strength  steels  were  used  in  the 
design  of  the  superstructure  metalwork.  High 
strength  heat-treated  metalwork  was  used  for 
the  eyebars,  silicon  steel  for  all  primary  mem- 
bers and  medium  steel  for  all  bracing  and  minor 
details.  As  stated,  at  the  time  of  construction 
the  erected  steel  for  the  main  bridge  cost  six 
cents  per  pound.  Today  that  steel  would  cost 
about  $1 .25  per  pound,  thus  a  major  incentive 
to  maintain  the  metalwork. 

The  railroad  approaches  account  for  19,460 
linear  feet  of  structure  at  1 .25  percent  grade  and 
"curve  compensated".  The  main  bridge  is 
3,524  feet  long  and  has  a  vertical  curve.  The 
bridge  is  153  feet  above  low  water  and  has  three 
channels,  the  main  channel  being  500  feet  wide. 
The  water  is  about  85  feet  deep.  The  main  piers 
are  founded  on  caissons  at  170  feet  and  ap- 
proach piers  and  pedestals  on  1 , 1 89,000  linear 
feet  of  untreated  piling.  There  are  38,000  tons 
of  steel  in  the  approaches  and  20,000  tons  in 
the  main  bridge.  That  makes  for  a  lot  of 
maintenance. 

The  maintenance  areas  which  will  be  dis- 
cussed are:  Tie  replacement  program;  bridge 
painting  program;  maintenance  force- 
personnel  and  equipment;  and  bridge  conditions 
after  50  years  of  continual  maintenance. 

Tie  Replacement  Program 

The  double  track  bridge  has  34,704  ties  made 
from  dense  structural  pine.  There  are  about  700 
different  tie  patterns.  Each  fie  is  numbered  and 
designated  by  type  on  plans  with  super-elevation 
cut  into  the  ties  in  the  curves. 

The  originally  constructed  deck  was  fully 
covered  with  steel  plating,  totally  covering  all 
timber.  The  plating  not  only  protected  the  ties 
from  fire,  but  also  protected  the  underlying 
metalwork  from  brine  droppings.  In  time,  the 
plating  deteriorated  and  with  the  passing  of 
steam  locomotives  and  brine  cars  the  plating 
was  eventually  removed  with  the  exception  of 
walkway  plates  between  tracks  and  outside  each 
track  which  are  now  aluminum. 

In  the  period  from  1933  when  the  ties  were 
first  installed  to  1956,  a  period  of  23  years,  only 
900  fies  or  2.6  percent  had  to  be  replaced.  By 
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1960,  40  percent  had  been  replaced  and  by 
1965,  72  percent  of  the  original  ties  had  been 
replaced  after  32  years  of  service.  Thereafter, 
original  ties  continued  to  be  replaced  along  with 
some  of  the  other  replacement  ties,  particular- 
ly some  poorer  ties  placed  in  the  1950's. 
Presently,  ties  are  replaced  mainly  due  to 
mechanical  wear  and  plate  cutting.  In  the 
mid- 1 950 's  due  to  the  increased  demand  for  tie 
replacement,  a  tie  mill  was  set  up  on  the  Public 
Belt's  property  which  remains  in  service  on  an 
as-needed  basis  to  date. 

At  the  tie  mill,  the  rough  cut  untreated 
timbers  are  received,  card  pulled  giving  the 
dimensions  for  a  particular  tie  and  then  the 
blank  timber  is  cut  and  drilled.  The  ties  are 
stacked,  bundled  and  shipped  to  be  treated  with 
pentachlorophenol.  No  additional  work  is  per- 
formed on  the  treated  tie  after  receipt  other  than 
to  insert  the  tie. 

The  present  tie  replacement  program  replaces 
ties  in  groups.  Originally,  the  program  would 
spot  change  deteriorated  ties.  The  present  pro- 
gram was  expanded  a  number  of  years  ago  to 
include  rivet  changing  and  girder  top  cleaning 
and  painting  while  the  ties  are  removed.  For 
this  work  a  small  work  train  was  set  up  that 
originally  had  a  pole  crane,  but  sometime  ago 
it  was  updated  to  include  a  Kershaw  bridge 
crane,  a  sandblast  pot,  an  air  compressor, 
several  carts  for  stacking  old  and  new  timbers 
and  a  cart  for  the  crew. 

The  work  order  for  a  typical  day  is  as 
follows: 

1 .  Work  train  and  crew  leave  from  the  tie  mill 
at  the  start  of  work  with  replacement  timbers 
on  board.  One  track  of  the  two  tracks  is  blue 
flagged  for  the  work  period. 

2.  With  jack  bars  set  in  position  from  the 
previous  day,  workers  unfasten  the  deck, 
removing  hook  bolts  and  all  other  hardware. 

3.  The  deck  is  jacked  up  with  "spreader 
bars"  between  the  rails,  holding  gauge,  and  the 
bridge  crane  reaches  over  the  side  of  the  bridge 
to  remove  old  ties  to  the  outside  and  places  them 
on  a  rail  cart.  The  walkway  plating  remains  in 
place. 

4.  After  removal  of  the  group  of  ties,  the 
girder  top  surface  is  sandblast  cleaned  of  all  rust 
and  scale  and  blown  clean. 

5.  All  deteriorated  rivets  are  knocked  out  that 
will  not  last  the  life  of  a  new  tie. 

6.  A325  bolts  are  installed  and  tightened,  then 


the    surface    is    recleaned    of   all    oil    and 
contaminants. 

7.  A  single  coat  of  Carbomastic  15  paint  is 
applied  and  is  usually  fairly  well  set  in  a  short 
period  of  time. 

8.  New  ties  are  installed  and  positions  ad- 
justed, then  hardware  is  laid  out  and  installed. 

9.  The  deck  is  then  set  down  onto  the  girders 
and  refastened  to  the  girders. 

10.  From  a  lower  scaffold  outside  and  be- 
tween girders,  the  hook  bolts  are  properly  posi- 
tioned while  the  overhead  crew  tightens  from 
the  top  side. 

1 1 .  The  jack  bars  are  removed  and  reposi- 
tioned for  the  next  day's  work. 

12.  The  work  train  returns  to  the  yard, 
unloads  old  timbers  and  picks  up  the  next  day's 
supply. 

On  a  recent  typical  day,  the  crew  replaced 
12  ties,  two  stringer  lateral  plates  that  were  very 
thin  and  one  lateral  angle  along  with  190  rivets 
in  the  girder  top  flanges,  all  this  using  a  crew 
of  five  men. 

The  rails  are  frequently  inspected  by  motor 
patrols  24  hours  a  day.  The  bridge  has  been 
rerailed  a  number  of  times,  the  latest  being  last 
year.  For  that  rerailing,  Union  Pacific  supplied 
12  miles  of  CWR  rail  strings  and  the  Public  Belt 
installed  them.  The  furnished  rail  was  115 
pound  carbon  rail  for  tangent  sections  and  1 15 
pound  Hi-Chrome  for  the  curves.  The  last  of 
the  original  1 10  pound  rail  was  removed  from 
a  tangent  secfion  in  1987  after  52  years  of  ser- 
vice due  to  an  FRA  requirement  that  all  non- 
control  cooled  rails  should  be  removed.  The  rail 
had  about  3/16  inches  of  head  wear  from  the 
years  of  use,  but  otherwise  was  in  good  condi- 
tion. The  bridge  now  has  all  115  pound  rail. 

Paint  Program 

During  the  bridge's  first  45  years,  it  was 
completely  repainted  three  times  and  spot 
painted  between  total  recoatings.  In  this  period 
of  time,  the  repainting  was  primarily  applying 
coatings  atop  prior  coatings  with  surfaces  hand- 
tooled  cleaned,  augmented  by  some  localized 
blast  cleaning.  By  mid- 1970  the  paint  had  built 
up  to  40  mils  thick  in  places,  and  it  was  felt 
that  the  paint  program  was  painting  paint  rather 
than  painting  nietalwork.  The  thick  coating  in 
many  areas  was  brittle  and  lacked  adhesion  to 
the  very  hard  and  smcxith  underlying  mill  scale. 

In  1979  a  new  paint  program  was  started  in 
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Huey  P.  Long  Bridge  over  Mississippi  River  at  New  Orleans,  Louisiana  —  World's 
longest  steel  trestle  railroad  bridge  at  22,996  feet. 


1984  World's  Fair  Train  Crossing  Bridge  —  Bridge  carries  2  tracks  plus  two  2-lane 
highways  from  brackets. 
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which  all  metalwork  would  be  stripped  by  sand- 
blasting to  bare  metal  and  totally  recoated.  This 
on-going  program  has  not  completed  the  total 
bridge  recoating  to  date.  In  fact,  it  will  be 
several  years  before  it  is  complete.  Although 
the  repainting  has  been  somewhat  slow  there 
are  a  number  of  positive  things  that  can  be  said 
about  the  work  to  date. 

1.  The  work  has  been  very  thorough,  clean- 
ing out  all  rust  including  any  pack  rust  between 
back-to-back  angles. 

2.  Any  repairs  that  are  needed  such  as  chang- 
ing girder-to-tower  anchor  bolts  and  clipping 
spread  thin  fill  plates  are  done  at  the  time  of 
cleaning. 

3.  All  paint  is  applied  by  brush,  roller  or 
swab,  working  the  paint  into  all  seams  and 
openings. 

4.  The  work  is  done  by  railroad  employees 
who  are  regularly  given  health  check-ups. 

5.  The  workmanship  is  superior  to  that  nor- 
mally obtained  by  commercial  contract 
painting. 

The  paint  being  applied  is  a  three-coat  alkyd 
paint  system,  consisting  of  a  primer  and  tinted 
intermediate  coat  of  red  iron  oxide  paint  (SSPC 
6),  and  topped  with  aluminum  paint  (SSPC 
101).  Many  ask  why  alkyd  paint  which  has  a 
shorter  life  than  zinc-vinyl  or  zinc-epoxy  or 
zinc-urethane  systems.  There  are  a  number  of 
reasons  for  the  decision.  The  bridge  carries 
about  50,000  vehicles  per  day  adjacent  to  the 
painting,  therefore  brush  painting  has  an  advan- 
tage in  that  less  paint  gets  on  vehicles.  This 
eliminates  zincs  which  are  generally  spray  ap- 
plied. That  which  gets  on  vehicles  can  be  readi- 
ly removed  without  having  to  pay  for  repain- 
ting a  car.  Some  tests  were  run  in  the  1970's 
on  one  and  two  coat  systems.  The  first  test 
sprayed  a  mastic  on  girders  at  a  fair  distance 
from  an  adjacent  highway,  yet  a  number  of  cars 
got  sprayed  and  had  to  be  totally  repainted.  The 
alkyd  system  is  less  hazardous  to  workers' 
health.  The  alkyd  system  is  forgiving  in  applica- 
tion. We  have  not  seen  any  paint  failures  in  any 
of  the  work  done  since  1979  when  the  program 
started.  The  alkyd  paint  can  be  readily  cleaned 
and  spot  painted  in  the  future  without  extensive 
surface  preparation.  This  is  a  big  plus  factor. 

At  present,  two  paint  crews  working  from 
spider  stages  are  cleaning  and  painting  the  main 
bridge  above  the  roadway  level.  About  1.6 
miles  of  the  east  approach  have  been  painted 
with  only  the  first  18  tower  bents  remaining  to 
be  painted  plus  the  deck  spans.  The  west  ap- 


proach has  1 .6  miles  that  remain  to  be  painted 
and  less  than  half  of  the  main  bridge  remains 
to  be  painted.  Areas  remaining  to  be  painted 
are  no  longer  being  kept  painted,  rather  the 
paint  is  allowed  to  weather  thereby  assisting  in 
the  paint  removal. 

Maintenance  Force 

The  bridge  maintenance  force  members  are 
all  railroad  employees.  The  present  work  force 
is  composed  of  47  workers  consisting  of  18 
painters,  14  bridgemen,  6  bridgemen  helpers, 
plus  administrative,  clerical,  track  patrolmen 
and  other  workers.  This  is  a  fairly  represen- 
tative, average  number  of  workers  over  the 
history  of  the  bridge.  This  may  seem  like  a  lot 
of  workers,  but  considering  that  there  are  4.36 
miles  of  railroad  trestle  plus  4.02  miles  of 
highway,  that  is  a  lot  of  bridge. 

The  maintenance  force  has  been  able  to  han- 
dle all  repairs  on  the  bridge  except  major  col- 
lision damage  where  the  concrete  roadway  has 
been  destroyed.  No  river  work  is  performed  by 
choice  mainly  due  to  insurance  reasons.  It  is 
infrequent  that  river  work  is  needed,  therefore 
it  is  performed  by  contract. 

An  illustration  of  some  of  the  repair  work 
performed  includes  repairs  resulting  from  a  re- 
cent ship  boom  collision  that  badly  damaged 
three  of  the  four  main  bridge  railroad  stringers 
plus  the  truss  lower  chord,  all  in  one  panel.  In 
a  12-hour  period  the  maintenance  crew  set  stag- 
ing, heat  straightened  a  stringer  flange  and  in- 
stalled a  temporary  cover  plate  sufficient  to 
restore  rail  traffic.  The  stringer  bottom  flanges 
were  later  replaced  in  kind.  The  truss  chord  was 
repaired  using  strongback  beam,  jacks  and  all- 
thread  rods  to  straighten  the  chord  webs  and 
install  a  flange  angle.  Other  repairs  have  been 
performed  over  the  years  for  accidents  caused 
by  ship  booms  hitting  the  roadway  and  laterals, 
drydock  crane  booms  (two)  hitting  laterals,  a 
garbage  truck  falling  from  the  bridge  into  an 
approach  tower  and  many  other  vehicle  ac- 
cidents. The  maintenance  crews'  capabilities  in- 
cluded recent  rewiring  of  the  navigation  lighting 
system.  The  maintenance  crew  performs  ex- 
cellent work  and  is  effective. 

Present  Bridge  Condition 

The  bridge  remains  in  good  structural  con- 
dition free  of  distress,  obvious  settlement  and 
significant  section  loss  due  to  corrosion. 

The  concrete  piers  have  some  minor  old 
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dormant  shrinkage  cracks  but  none  are  signifi- 
cant. No  reinforcing  steel  is  exposed  anywhere. 
The  approach  pedestals  are  all  in  good 
condition. 

The  maintenance  program  has  kept  up  with 
the  needs  of  the  bridge  in  repainting  to  prevent 
metal  work  loss.  Where  there  are  losses  under 
the  track,  as  ties  are  replaced,  the  metal  work 
is  cleaned  and  painted  and  all  deteriorated 
fasteners  and  thin  bracing  plates  changed.  The 
approach  girder  flanges  in  locations  may  have 
up  to  1/8  inch  section  loss  on  the  top  coverplate, 
but  that  is  not  significant  for  the  size  of  these 
girders.  The  deck  is  renewed  to  a  state  of  very 
good  condition  and  the  rails  were  replaced  last 
year.  A  contract  will  soon  be  let  to  rehabilitate 
the  pier  fenders,  one  fender  to  be  repaired  to 
replace  some  missing  rubber  sections,  the  other 
to  remove  a  deteriorated  timber  nose  and 
replace  it  with  a  rubber  nose  section. 


In  all,  the  bridge  is  in  good  condition.  It 
reminds  me  of  the  Fram  Filter  commercial, 
"You  can  pay  me  now  or  pay  me  later"  —  the 
Public  Belt  is  to  be  commended  for  maintain- 
ing the  bridge  now  in  good  condition  rather  than 
deferring  it  until  later.  Thank  you. 

President  Kapp:  Thank  you,  Mr.  Sorgen- 
frei.  Mike  McGinley  will  now  introduce  the 
next  special  feature.  Mike. 

Mr.  McGinley:  Thank  you,  President  Kapp. 
Our  next  speaker  is  to  refresh  our  perceptions 
of  the  economic  forces  which  our  companies 
face.  He  is  Dr.  Morton  Marcus,  Director  of  the 
Indiana  University  Research  Center.  Dr.  Mar- 
cus has  an  undergraduate  degree  from  Roose- 
velt University  in  Chicago  and  graduate  degrees 
from  Washington  University  in  St.  Louis  and 
UCLA.  He  is  president  of  the  Midwest  Eco- 
nomics Association.  Dr.  Marcus. 
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You  gentlemen  in  the  back  are  invited  to  be 
seated  unless  you  have  hemorrhoids,  which  are 
keeping  you  standing.  (Laughter) 

As  indicated,  I'm  an  economist  from  Indiana 
University  and  most  of  you,  of  course,  have 
backgrounds  in  engineering  and  would  be  more 
comfortable  perhaps  with  someone  from  Purdue 
University,  but  most  of  the  people  at  Purdue 
at  the  moment  are  very  busy.  They  are  trying 
to  complete  their  required  courses  in  trying  to 
find  hernias  in  hogs!  (Laughter) 

Normally  when  someone  comes  out  of  In- 
diana University,  they  feel  an  obligatory  remark 
is  necessary  on  our  distinguished  teacher  and 
international  diplomat,  Robert  Montgomery 
Knight,  but  I  will  defer  any  remarks  about  Pro- 
fessor Knight  until  basketball  season  begins. 
(Laughter) 

Let  me  say  that  the  American  economy  is  in 
excellent  shape.  This  may  come  as  a  surprise 
to  some  of  you  who  are  prepared  to  hear  that 
there  are  major  problems  in  America.  There  are 
major  problems  in  America,  but  the  American 


economy  is  in  excellent  shape. 

I,  as  an  economist,  do  have  a  different  view 
on  the  world  than  most  other  people.  I  tend  to 
see  things  as  an  economist,  which  gets  me  into 
all  kinds  of  difficulties.  For  example,  my  wife 
wears  contact  lenses.  I  don't  know  how  many 
of  you  wear  contact  lenses  or  are  afflicted  with 
someone  in  your  family  who  has  that  malady, 
but  she  wears  these  lenses  and  she  is  constant- 
ly losing  them  on  carpeting  such  as  this.  And 
I  am  always  finding  the  lens  because  of  my  pro- 
fessional training.  You  know,  she  is  down  there 
looking  for  this  little  piece  of  plastic  and  I'm 
looking  for  $75.00.  (Laughter) 

It  is  my  professional  training  that  has  me  see 
the  American  economy  as  being  in  good  shape 
and  we  are  about  to  see  a  period  of  time  of 
perhaps  three  or  four  years  of  better  growth  in 
the  American  economy  when  we  will  have 
reduced  dependence  upon  imported  goods.  We 
will  have  increased  exporting  activities.  This 
means  increased  activities  on  American  rail- 
roads and  for  America's  truck  lines  and  barge 
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lines.  We  have  had  a  major  decline  in  the 
amount  of  traffic  moving  within  the  United 
States  because  of  the  tremendous  increase  in  im- 
ports. There  is  nothing  wrong  with  imports,  but 
they  are  basically  responsive  to  changes  in 
relative  prices.  And  the  dramatic  rise  in  the 
value  of  the  dollar  from  1981  to  1985  has  meant 
the  decline  in  the  amount  of  export  activity  from 
the  United  States  and  an  increase  in  imports. 

Now  that  the  value  of  the  dollar  has  fallen 
and  has  not  had  inflationary  impact  on  this 
country,  we  will  see  an  improvement — an  im- 
provement that  will  be  felt  particularly  in  my 
part  of  the  country,  in  the  midwest,  which  has 
been  hardest  hit  of  all  the  regions  of  the  nation 
by  the  decline  in  export  activities  and  the 
substitution  of  imports  for  domestically- 
produced  goods. 

We  have  no  major  serious  difficulties  in 
America  other  than  long-term  neglect  of  our  in- 
frastructure; other  than  long-term  neglect  of  our 
educational  system.  Those  are  things  which  we 
can,  in  time,  overcome.  The  American  econ- 
omy is  basically  a  growing  economy  where  in 
the  year  ahead  we  are  likely  to  see  a  growth 
rate  at  about  three  percent  a  year.  We  don't  an- 
ticipate that  there  will  be  any  recession.  We 
know  that,  of  course,  there  is  always  someone 
out  there  who  is  predicting  a  recession  and  those 
of  you  who  learn  most  of  your  economics  from 
Paul  Harvey  have  nothing  to  believe  anyway. 
(Laughter)  Many  people  believe  that  the  federal 
budget  deficit  is  a  problem.  The  federal  budget 
deficit  is  a  pain  in  the  ass,  but  it  is  not  a  prob- 
lem. (Laughter)  The  budget  deficit  will  not 
cause  the  American  economy  to  collapse.  That 
deficit  is  large  by  historic  standards,  but  you 
will  have  to  remember  that  the  American 
economy  is  also  larger  than  it  has  ever  been 
before  and  we  are  seeing  a  decline  in  the  budget 
deficit.  It  is  a  slow  decline  because  the  ways 
in  which  Congress  works  are  extraordinarily 
slow. 

The  budget  deficit  is  caused  by  a  very  sim- 
ple fact— that  is  many  of  you  are  responsible 
for  this  budget  deficit.  Now  I  would  like  to  see 
a  show  of  hands  of  how  many  of  you  have  mort- 
gages on  your  homes.  We  can  reduce  the 
American  budget  deficit  by  $45  billion,  by  $45 
billion  almost  instantaneously.  When  you  have 
a  mortgage  like  I  do,  and  most  of  you  indicated 
that  you  do,  you  take  the  interest  payments  off 
your  federal  income  tax.   It  is  a  deduction 


against  income.  When  you  are  a  single  family 
homeowner  you  take  your  property  taxes,  you 
take  your  local  government  off  of  your  federal 
taxes.  There's  another  $13  billion.  We  can  have 
a  massive  reduction  in  the  federal  budget  deficit 
if  we  would  get  rid  of  this  obvious  subsidy. 

I  do  not  see  anyone  in  this  room  who  looks 
as  though  he  needs  a  federal  subsidy.  In  fact, 
many  of  you  look  like  you  should  be  on  a  fat 
farm.  (Laughter)  We  are  not  a  nation  of  poor 
people  and  certainly  our  homeowners  are  not 
poor  people,  yet  we  subsidize  our  homeowners. 
We  do  this  because  we  think  it  is  right  and  just 
that  everyone  should  have  a  riding  mower. 
(Laughter) 

A  $45  billion  deficit  and  why  has  Mr.  Reagan 
not  touched  this?  Mr.  Reagan  went  to  Wash- 
ington in  1981  saying  that  he  was  going  to  cut 
back  government  involvement  in  private  deci- 
sion making— getting  the  federal  government 
out  of  private  decisions  and  clearly  a  subsidy 
on  home  ownership  is  involvement  in  private 
decision  making.  But  he  didn't  touch  it  for  the 
simple  reason  that  Mr.  Carter  told  him  not  to. 
You  all  remember  Mr.  Carter,  the  decisive  one. 
Jimmy  Carter  told  Ronald  Reagan  as  they  rode 
down  Pennsylvania  Avenue  toward  the  in- 
auguration not  to  touch  the  mortgage  interest 
deduction  because  he.  Carter,  had  learned  by 
coming  to  Washington  in  1977.  He  thought 
about  establishing  a  committee  which  would 
look  into  the  possibilities  of  setting  up  a  com- 
mission that  would  examine  the  feasibility  of 
a  gradual  phaseout  of  the  mortgage  interest 
deduction.  And  the  U.S.  Savings  and  Loan 
League,  the  National  Association  of  Home 
Builders,  the  various  realtor  organizations,  the 
lumber  companies  and  others  taught  the  peanut 
farmer  from  Georgia  what  it  means  to  have  your 
nuts  shelled!  (Laughter)  You  cannot  take  away 
from  the  American  people  their  "God-given" 
subsidies.  (Laughter)  The  federal  budget  deficit 
is  largely  a  result  of  a  number  of  programs  in 
which  the  American  people  subsidize  each 
other,  and  if  we  do  not  subsidize  each  other, 
then  we're  subsidizing  somebody  else.  We 
maintain  25,000  troops  in  South  Korea  so  they 
are  able  to  ship  small  cars  to  this  country. 
(Laughter). 

We  maintain  military  establishments  that  are 
absolutely  vital,  absolutely  vital  to  the  national 
defense.  I  come  from  Bloomington,  Indiana, 
just  50  miles  south  of  Indianapolis,  where  they 
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have  perhaps  one  of  the  key  installations  in  our 
entire  national  defense  system.  It's  called  Fort 
Benjamin  Harrison.  Fort  Harrison  is  responsi- 
ble for  the  military  payroll.  Can  you  imagine 
what  would  happen  if  the  Russians  ever  attacked 
us  with  accountants?  (Laughter)  That's  why  we 
need  Fort  Ben.  South  central  Indiana  has  the 
Crane  Naval  Ammunition  Depot.  Absolutely 
vital.  Because  of  the  Crane  Naval  Ammunition 
Depot,  located  deep  in  the  forests  of  south  cen- 
tral Indiana,  we  maintain  the  weapons  for  our 
nuclear  submarines.  What  Russkie  would  ever 
think  of  looking  inward?  (Laughter)  That  makes 
pretty  good  logistic  sense;  a  large  number  of 
those  submarines,  of  course,  come  up  the  Ohio 
River.  (Laughter) 

Our  federal  budget  deficit  is  based  on  the  idea 
that  we  do  not  want  to  pay  higher  taxes  and  yet 
we  do  not  wish  to  cut  back  on  expenditures. 
As  long  as  we  maintain  that  kind  of  irresponsi- 
ble position,  we  will  maintain  a  large  federal 
budget  deficit.  Does  the  budget  deficit 
necessarily  mean  high  interest  rates?  No,  the 
budget  deficit  probably  increases  interest  rates 
above  what  they  would  otherwise  be,  but  it 
doesn't  necessarily  mean  high  interest  rates. 

We  believe,  by  the  way  when  I  say  we  I  am 
talking  about  a  committee  at  Indiana  Universi- 
ty, and  those  of  you  who  have  reached  the  ex- 
ecutive branch  now  know  what  the  executive 
committee  does.  It's  a  group  of  people  who  sit 
around  sucking  their  thumbs  before  coming  to 
a  resolution;  it's  always  dangerous  because  you 
don't  know  where  they  have  been— either  the 
committee  or  their  thumbs.  (Laughter) 

We  believe  that  interest  rates  are  going  to 
follow  a  path  which  will  be  slightly  higher, 
slightly  higher  over  the  course  of  the  next  year. 
Much  of  that  growth  will  be  not  because  of 
monetary  stringency  on  the  part  of  the  Federal 
Reserve  System.  Mr.  Greenspan  last  night  in- 
dicated that  he  believes  there  is  no  imminent 
case  of  inflation  ahead  of  us  and  we  agree  with 
that.  The  increase  in  interest  rates  will  take 
place  because  the  American  economy  is  good; 
because  more  people  will  be  out  there  borrow- 
ing money.  That's  the  basic  condition  that  is 
involved. 

So  the  rise  in  interest  rates  is  not  going  to 
choke  off  construction,  but  rather  it's  going  to 
be  the  increase  in  construction  activity,  the  in- 
crease of  people  interested  in  buying  homes, 
the  increase  of  people  interested  in  buying 


washing  machines  and  dryers  that  is  going  to 
increase  interest  rates. 

The  rate  of  increase  that  we  are  looking  for 
is  a  very  small  one.  This  means  it  will  not  have 
any  deleterious  effect  on  either  the  bond  market 
or  the  stock  market,  if  those  markets  are  of  any 
consequence  anyway.  I  have  my  own  sugges- 
tion for  the  stock  market,  I  would  close  it  ex- 
cept for  two  hours  on  Friday  afternoon,  so  that 
Friday  night  Louis  Rukeyser  would  have 
something  to  talk  about.  (Laughter) 

We  believe  that  we  will  see  these  im- 
provements in  the  American  economy  largely 
because  the  American  consumer  is  still  in  good 
condition.  There  are  many  people  who  believe 
that  the  American  consumer  is  overextended, 
that  the  American  consumer  is  up  to  his  or  her 
eyebrows  in  debt.  That  is  not  true;  they  are  only 
up  to  their  chins  and  as  such  they  are  able  to 
breathe  quite  nicely.  There  is  no  problem  with 
the  American  family  in  terms  of  its  income. 

The  difficulties  which  we  have  in  this  coun- 
try, which  many  people  believe  are  associated 
with  foreign  debt,  I  don't  see  as  problems  at 
all.  The  foreigners  want  to  lend  us  money.  No 
one  goes  to  the  Japanese,  puts  their  arms  behind 
their  backs  and  a  gun  to  their  heads  and  says 
you  must  invest  in  the  United  States.  No  one 
goes  to  the  Germans  or  to  the  Saudis  and  re- 
quires their  investments  in  this  country.  Those 
are  voluntary  actions  of  reasonably  sophisti- 
cated people.  And  they  are  investing  in  this 
country;  they  are  buying  our  assets  and  our 
debts  because  they  choose  to,  because  they  con- 
sider it  the  best  investment  they  can  make  at 
this  time,  and  why  should  we  discourage  them! 
It  means  that  we  have  a  higher  level  of  in- 
vestments in  this  country  than  we  would  achieve 
if  we  depended  upon  our  own  savings.  It  means 
that  we  have  a  high  level  of  investments  in  this 
country  without  sacrificing  our  own  consump- 
tion, and  that  is  a  very  favorable  situation. 

If  you  recall,  many  many  of  the  railroads  in 
the  United  States  were  built  with  foreign  capital. 
The  savings  of  people  in  Europ>e  contributed  to 
the  growth  of  the  United  States.  That  is  still  go- 
ing on  because  the  United  States  remains  for 
now,  in  terms  of  the  risk,  the  best  place  in  the 
world  in  which  to  invest.  People  say  well  wait 
a  second.  Isn't  it  absolutely  terrible  that  we  have 
this  trade  deficit?  Couldn't  we  do  something 
about  it?  Why  don't  we  stop  all  of  these  im- 
ports so  that  we  can  balance  our  trade?  Isn't 
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there  something  wrong  that  we're  all  out  of 
bounds? 

I'm  not  sure  that  that  is  wrong.  First  of  all, 
the  idea  of  cutting  back  on  imports  would  leave 
us  all  rather  uncomfortable.  I  was  at  the  UAW 
meeting  recently  and  I  suggested  to  them  that 
they  count  off  1,2,3;  1,2,3;  1,2,3  and  so  on. 
Then  I  asked  all  those  who  had  the  number  2 
to  stand  up  and  remove  their  underwear.  One- 
third  of  the  underwear  sold  in  the  U.S.  comes 
from  abroad,  and  if  you  have  ever  seen  the  peo- 
ple at  a  UAW  meeting  it  certainly  wouldn't  be 
an  aesthetic  experience,  neither  would  it  be 
here.  (Laughter)  Half  of  the  shoes  sold  in  the 
United  States  come  from  abroad.  How  do  they 
match  up  all  those  right  shoes  and  left  shoes 
at  K-Mart?  I  never  could  figure  that  out. 

We  buy  things  from  abroad  at  lower  prices, 
partly  because  they  pay  lower  wages  and 
because  we  find  that  the  quality  of  those  goods 
is  commensurate  with  the  price  being  charged. 
And  if  American  labor  is  not  competitive  with 
foreign  labor,  then  American  labor  will  suffer. 

The  solution  obviously  is  to  cut  off  those  im- 
ports and  when  we  cut  off  those  imports  every 
consumer  in  this  country  will  be  worse  off.  The 
American  economic  system  operates  for  the 
benefit  of  consumers,  it  does  not  operate  for 
the  benefit  of  producers.  It  does  not  operate  for 
the  benefit  of  the  steel  companies.  It  does  not 
operate  for  the  benefit  of  the  steel  worker.  It 
does  not  operate  for  the  benefit  of  the  auto  com- 
panies. It  does  not  operate  for  the  benefit  of  the 
auto  worker.  It  does  not  operate  for  the  benefit 
of  the  farmers.  It  does  not  operate  for  the  benefit 
of  the  railroad,  or  the  railroad  worker  or  for 
the  university  professor.  It  operates  for  the 
benefit  of  consumers!  That  is  the  only  driving 
force  behind  this  economy  and  we,  as  pro- 
ducers, have  no  protection  in  the  marketplace. 

Every  time  we  seek  protection  in  the 
marketplace,  we  tend  to  undermine  the  strength 
of  this  economy.  The  steel  industry  would  love 
to  have  protection  from  foreign  imports  and 
have  had  protection  from  foreign  imports.  Now 
they  want  another  five  years  of  protection  from 
foreign  imports  and  the  steel  industry  continues 
to  become  weaker  and  weaker  as  a  protected 
industry. 

The  competition  for  steel  is  not  from  foreign 
imports.  The  competition  for  steel  is  from  other 
materials  and  from  the  mind  of  man.  I  went  to 
work  on  LaSalle  Street  in  Chicago  in  the  mid 


1950's  and  I  was  given  a  large  Friden 
calculator.  I  don't  know  how  many  of  you 
remember  the  old  Friden  calculator.  Several  of 
you  are  old  enough  to  recall  those;  some  of  you 
are  too  old  to  recall  anything.  The  Friden 
calculator  weighted  35  to  40  pounds,  had  a  nice 
electric  motor  on  the  inside  and  a  nice  steel 
case.  It  also  had  a  very  powerful  motor  that 
would  move  that  carriage  across,  so  that  if  I 
had  it  on  the  right  hand  side  of  my  desk  too 
close  to  the  wall  it  took  out  the  plaster. 

Today  I  carry  my  calculator;  I  couldn't  carry 
the  Friden.  It  does  absolutely  everything; 
everything  the  Friden  calculator  did  except 
make  any  noise.  It  does  not  have  to  be  plugged 
in.  Actually  it  does  more.  Let  me  give  you  this 
as  a  bit  of  advice  from  a  teacher  in  a  business 
school.  This  machine  takes  the  square  root.  The 
square  root  is  the  answer  for  happiness  for  most 
families.  You  enter  the  square  root  in  your 
checkbook  as  the  balance  in  your  check  book 
and  your  family  will  never  overspend. 
(Laughter) 

This  is  competition!  This  is  the  competition 
of  the  steel  industry  because  this  is  product  in- 
novation. This  is  competition  from  the  mind  of 
man  and  that  is  the  competition  that  we  face  in 
this  world.  Many  people  look  at  their  direct 
competitors,  but  the  true  competition  that  ex- 
ists are  changes  through  man  for  the  products 
and  services  which  we  produce  that  have 
nothing  to  do  with  our  direct  competitors; 
changes  in  the  economic  and  business 
environment. 

Steel  has  been  having  its  problems  because 
we  use  less  of  it  in  automobiles.  Steel  has  been 
having  its  problems  because  we  use  less  of  it 
as  we  have  substituted  other  materials  and 
because  we  have  a  whole  range  of  new  ideas 
which  require  less  of  it. 

No  competition  can  be  prevented  by  setting 
up  trade  barriers.  There  are  no  contraceptives 
for  ideas.  Ideas  will  travel,  they  will  whittle, 
they  will  get  wherever  is  necessary  and  they  will 
take  root  and  grow  in  sonic  fertile  place.  And 
thereby,  they  will  cause  competition  for 
established  industries  and  established  purposes. 
It  is  necessary  to  recognize  that  kind  of  com- 
petition exists  in  our  economy. 

People  say,  well  of  course,  that's  why  we  are 
moving  into  this  new  information  age.  I  hear 
a  great  deal  about  the  information  age  and  the 
service  economy;  that  we  arc  moving  into  dif- 
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ferent  times.  I  believe  the  times  we  are  involved 
in  are  the  same  times  we  were  involved  in  50 
years  ago,  or  100  years  ago,  or  200  years  ago. 
That  makes  me  an  extremely  conservative 
person. 

I  don't  believe  there  has  been  anything  real- 
ly significant  in  the  world  since  the  telegraph. 
The  telegraph  was  the  first  time  that  a  message 
could  move  faster  than  the  messenger.  I  haven't 
seen  anything  since  that  impresses  me,  certainly 
not  VCR's. 

We  live  in  a  world  that  is  basically  the  same. 
People  say  no,  no,  no!  It's  a  service  economy; 
manufacturing  is  declining;  the  service 
economy  is  growing.  There's  all  this  flood  of 
information.  There  is  all  this  change  taking 
place;  tremendous  amount  of  change. 

The  Hudson  Institute  in  Indianapolis,  it's 
called  the  think  tank;  I  often  wonder  who 
changes  the  water,  (Laughter)  is  going  all  over 
the  place  telling  people  that  we  live  in  an  era 
of  change,  and  you've  got  to  set  up  manage- 
ment seminars  on  change  so  that  people  can 
learn  how  to  deal  with  change.  I  had  lunch  with 
them  one  day  and  I  said,  "certainly  this  knife 
and  fork  and  spoon  that  we  are  using  here  to- 
day are  made  by  a  different  process  with  dif- 
ferent material  from  400  years  ago.  But  we  stUl 
eat  with  knife,  fork  and  spoon  and  it  has  not 
had  a  dramatic  effect  on  my  life."  And  bring- 
ing in  automatic  teller  machines  has  not  changed 
the  way  in  which  I  live  in  any  important  fashion. 
And  yes,  we  now  each  have  automobiles  and 
we  also  have  more  shoes  than  we  ever  had 
before,  but  I'm  not  sure  that  the  basic  processes 
of  mankind  are  different.  And  the  basic  pro- 
cesses which  have  been  going  on  in  western 
civilization  for  at  least  200  years  involve  an  in- 
corporation of  human  knowledge  into  capital 
goods  and  then  maintaining  those  capital  goods. 

You  just  had  a  presentation  in  which  you  saw 
a  bridge.  And  what  does  that  bridge  represent? 
That  bridge  represents  everything  that  we  know 
about  metal;  everything  that  we  know  about 
engineering  incorporated  right  there.  The  world 
is  becoming  more  and  more  capital  intensive. 
The  world  involves  more  capital  goods. 

I  had  surgery  for  gallstones;  my  Dean  thought 
I  had  too  much  gall  to  begin  with.  (Laughter) 
I  went  into  the  hospital  in  Bloomington,  In- 
diana, which  is  a  very  progressive  hospital.  I 
don't  know  what  they  do  with  female  patients, 
but  with  the  male  surgery  patients,  they  stick 


a  needle  in  your  arm  attached  to  some  bottle 
that's  hanging  from  a  thing  that  is  on  wheels. 
And  what  you  are  supposed  to  do  is  grab  that 
with  your  left  hand  and  hold  your  nightgown 
behind  you  and  run  through  the  halls  until  you 
can  catch  a  nurse.  (Laughter)  And  if  you  can 
do  that,  you  can  get  out.  Very  progressive 
hospital.  I  followed  those  nurses;  it's  my  kind 
of  sporting  event.  I  found  that  they  were  going 
around  with  new  high-tech  thermometers  that 
they  put  in  the  same  low-tech  places.  (Laughter) 
And  that  is  the  change  that  is  taking  place  in 
health  care  in  the  United  States. 

The  change  is  that  we  are  seeing  more  and 
more  diagnostic  equipment  so  that  if  you  live 
in  Rock  Island,  Illinois,  or  if  you  live  in  Moline, 
Illinois,  why  you  would  I  don't  know  (Laugh- 
ter); or  Bloomington,  Indiana;  Bloomington,  D- 
linois;  Bloomington,  Minnesota;  Marion,  Ohio; 
Marion,  Illinois;  I  could  go  on,  it  means  you 
can  go  to  a  hospital  and  have  a  blood  test  done 
today  that  just  a  few  years  ago  could  be  done 
only  in  a  major  medical  center  in  the  United 
States.  Because  it's  the  growth  of  diagnostic 
equipment  rather  than  the  rise  in  wages  of  the 
nurses  or  the  technicians  or  the  doctors  that's 
giving  rise  to  the  medical  costs  in  the  United 
States.  We  have  more  and  more  diagnostic 
equipment.  We  are  a  world  that  is  becoming 
more  and  more  capital  intensive. 

It  is  difficult  for  labor  in  many  cases  to 
understand  that  and  to  accept  that.  I  have  a 
22-year  old  who  lives  in  our  basement;  he's  try- 
ing to  find  himself.  (Laughter)  This  is  a  boy 
for  whom  my  wife  and  I  do  have  affection  and 
I  know  I  say  these  things,  but  he  has  what  I  call 
congenital  slothfulness.  (Laughter) 

Very  early  in  his  teen  years,  we  gave  him  a 
watch.  You  know,  one  of  those  nice  self- 
winding ones.  I  have  to  wear  it  once  a  week 
to  keep  it  going.  (Laughter)  He  has  difficulty 
finding  employment  in  today's  world.  It's  main- 
ly because  he  doesn't  look  and  because  he  is 
being  driven  out.  One  of  his  early  jobs  was  at 
McDonald's,  standard  entry  level  job.  Tear  off 
the  top  of  a  bag  of  french  fries,  drop  the  fries 
into  the  bin,  lower  the  bin  into  the  grease  and 
when  they  are  burnt,  lift  them  out.  (Laughter) 
It  was  his  level.  But  I  have  seen  the  future  and 
his  days  are  numbered  in  a  job  like  that,  because 
there  are  now  places  in  exotic  locales,  the 
forefront  of  civilization,  such  as  Ft.  Wayne, 
where  a  young  man  will  tear  off  the  top  of  the 
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bag  of  french  fries,  dump  them  into  a  bin,  press 
a  button  and  walk  to  the  counter  to  wait  on  so- 
meone. The  machine  lowers  the  french  fries  into 
the  grease  and  when  they  are  burnt,  the  machine 
lifts  them  out.  (Laughter)  So  all  of  my  son's 
skills  have  been  made  obsolete  by  this  machine. 

In  the  history  of  civilization  we  replaced  the 
farmers.  At  the  end  of  the  Second  World  War, 
22  percent  of  the  American  labor  force  was  on 
the  farm;  today  it's  less  than  3  percent  and  I 
don't  see  any  of  you  who  look  hungry.  We  have 
had  this  tremendous  increase  in  productivity 
because  of  the  introduction  of  better  and  better 
equipment. 

People  say  labor  is  being  displaced.  No,  labor 
in  each  and  every  case  is  free  to  do  something 
that  is  more  human,  something  that  is  a  higher 
level  of  skill.  We  have  many  workers  in  the 
United  States  who  because  of  an  extraordinary 
situation  for  a  20-year  period  of  time  from  1945 
to  1965  were  able,  working  with  companies  that 
were  basically  dominant  in  nature  such  as  the 
steel  and  oil  companies  and  many  of  the 
railroads,  to  derive  tremendous  wage  gains. 

Those  days  are  gone!  Those  wage  differen- 
tials are  gone!  They  have  to  recognize  that.  Ex- 
ecutives in  those  companies  have  to  recognize 
that  those  companies  are  competing  in  a  dif- 
ferent kind  of  world,  but  they  are  competing 
with  the  minds  of  other  people;  not  directly 
against  one  another  as  much  as  they  are  com- 
peting against  world  market  conditions. 

And  there  the  United  States  is  no  worse  off, 
no  worse  off  than  any  of  the  other  nations 
because  ideas  float  around  the  world  rapidly. 
We  are  in  competition  with  all  nations.  Just  as 
all  states  in  this  Union  are  in  competition  with 
each  other,  so  are  all  states  in  this  world  in  com- 
petition with  each  other. 

Our  advantages  are  that  we  have  great  capital 
resources.  We've  already  had  the  embodiment 
of  a  great  deal  of  human  knowledge  in  place. 
We  have  to  maintain  it  and  we  have  to  be  open 
for  it.  The  tragedy  of  the  federal  deficit  is  that 
we  have  been  spending  money  on  items  that 
have  not  built  this  country.  We  have  not  been 
spending  money  to  improve  our  highways,  our 
waterways,  our  airports,  our  railroads— they 
haven't  spent  our  money  in  that  fashion. 


We  haven't  spent  our  money  either  through 
tax  deductions  or  direct  expenditures  on  our 
schools  sufficient  to  the  job  that  needs  to  be 
done.  That's  the  issue!  We  have  to  recognize 
that  the  United  States  must  build  capital  in  many 
different  forms,  and  we  have  to  maintain  the 
infrastructure  of  this  country.  That's  what  we 
have  not  been  doing. 

The  Congress  of  the  United  States  right  now 
is  tied  up  with  Mr.  Bork.  I  have  nothing  against 
Mr.  Bork.  I  think  he  has  a  good  academic  mind. 
I  don't  believe  he  has  any  principles,  but  he  has 
a  good  academic  mind.  (Laughter)  That's  the 
kind  of  man  I  want  on  the  Supreme  Court.  Ex- 
actly. I  want  someone  who  can  think,  not  who 
is  tied  up  in  principles.  I  find  people  who  are 
tied  up  in  principles  dangerous.  The  Congress 
is  tied  up  with  that.  Congress  should  be  con- 
sidering how  make  America  stronger,  and  we 
make  America  stronger  by  investing  in  capital 
goods. 

Some  people  say  isn't  it  terrible  that  they  have 
overbuilt  in  Houston,  Texas.  Isn't  it  awftil  that 
we  have  vacant  apartments  and  vacant  offices 
in  Dallas.  And  I  say  no!  It's  wonderful!  We 
have  these  capital  goods  that  are  available  for 
future  use.  I  don't  see  that  as  a  problem.  I 
generally  don't  see  vacancies  as  a  problem.  I 
go  into  the  barber  shop  and  there  is  a  vacant 
chair.  That  isn't  unemployment,  that's  the  way 
God  meant  it  to  be.  (Laughter) 

We  have  a  necessity  in  this  country  to  develop 
our  capital  resources.  I  think  those  of  you  who 
are  experienced  with  the  capital  resources  of 
this  country  ought  to  have  a  louder  voice  as  to 
what  the  needs  are  in  this  nation  with  regard 
to  our  capital  resources.  I  think  that  Congress 
needs  to  respond  to  those  needs.  And  I  also  want 
to  congratulate  you  on  being  the  only  large 
group  that  I  have  ever  seen,  in  particular  a 
railroad  group,  that  runs  ahead  of  schedule. 
Thank  you. 

President  Kapp:  Thank  you  Dr.  Marcus.  We 
will  now  take  a  break  and  reconvene  at  1 1 
o'clock  with  the  B&B  session  being  held  in  Per- 
shing East  and  West  and  the  Roadmasters  con- 
tinuing their  session  here  in  Century  C.  This 
joint  session  is  now  adjourned. 
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TUESDAY  MORNING 

10:00  a.m. 


President  Kapp:  The  second  session  of  our 
92nd  Conference  is  now  in  session.  At  this  time 
I  will  turn  the  program  over  to  Chuck  Thomp- 
son who  is  going  to  introduce  this  morning's 
special  subjects.  Chuck. 

Mr.  Thompson:  Thank  you,  Mr.  President. 
Good  morning,  ladies  and  gentlemen.  I  would 
like  to  thank  the  chairman  of  this  paper  and  the 
co-chairman  and  the  members  of  the  commit- 
tee that  put  this  report  together.  I  would  also 
like  to  take  this  opportunity  to  thank  all  the 
chairmen  and  co-chairmen  of  all  the  other  com- 
mittees. I  know  it  is  a  tough  job,  and  there  are 
a  lot  of  instances  where  people  are  traveling  and 
that  puts  a  strain  on  their  time  to  be  able  to  come 
up  with  these  reports.  They  have  done  an  ex- 
cellent job. 

At  this  time  I  would  like  to  introduce  Mr. 
Doug  DeBerg.  Doug  is  engineer  rail  for  the 
Santa  Fe.  His  career  started  by  working  sum- 
mers while  attending  school,  beginning  as  a 
trackman  for  the  Chicago  and  North  Western 


Railroad.  Upon  completion  of  school  at  Iowa 
State  University  Doug  became  a  full  time 
employee  of  the  C&NW  working  up  to  the  posi- 
tion of  assistant  division  engineer.  Doug  left  the 
Chicago  and  North  Western  and  began  work- 
ing at  various  positions  with  the  Santa  Fe  in  the 
engineering  department.  Doug  also  was  as- 
signed as  assistant  chief  engineer  for  the 
Toledo,  Peoria  and  Western.  Doug's  career  has 
spanned  25  years,  and  he  has  worked  with  and 
supervised  work  done  by  the  bridge  and 
building  forces.  Doug. 

Mr.  DeBerg:  Thank  you,  Mr.  Thompson. 
Mr.  President,  officers  and  directors,  members 
of  the  executive  committee,  ladies  and  gentle- 
men, it  is  with  great  pleasure  and  honor  at  this 
time  to  present  a  report  on  this  important  sub- 
ject. Quick  Replacement  of  Bridge  Spans 
under  Traffic.  With  the  support  of  my  vice 
chairman  and  the  helpful  members  of  this  com- 
mittee, this  report  is  ready  for  presentation. 
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Scope 

When  preparing  this  report  and  compiling  the 
questionnaire  much  thought  was  given  as  to 
what  actually  qualifies  as  a  "Quick  Replace- 
ment of  Bridge  Span  Under  Traffic".  The  ap- 
proach I  finally  decided  upon  was  to  key  in  on 
the  words  under  traffic.  Quick  is,  or  can  be 
defined  as,  sensitive  and  done  with  promptness. 
In  our  everyday  world  we  deal  in  delays  to  traf- 
fic. In  our  deregulated  market,  delay  of  traffic 
could  mean  serious  loss  of  business.  This  report 
then  was  structured  to  deal  with  what  is  required 
to  do,  to  identify  the  work  needed  so  as  to 
minimize  traffic  delays.  By  doing  the  report  in 
this  manner  we  will  not  focus  on  any  one  par- 
ticular project  but  will,  in  general,  describe  and 
highlight  what  type  of  work  is  needed  and  ex- 


pected to  get  the  job  done  in  a  timely  manner. 
Then  having  gone  through  the  general  discus- 
sion, we  will  refocus  on  a  couple  of  interesting 
projects. 

Identifying  project  problems  and 
the  amount  of  work  needed 
through  proper  planning 

When  planning  for  replacement  of  bridge 
spans  under  traffic  the  length  of  the  window  of 
time  required  to  do  the  job  will  most  likely  be 
an  agreed  upon  length.  In  most  cases,  the  length 
of  time  will  probably  not  be  sufficient  but  it  is 
what  you  will  have  to  work  with.  It  is  impor- 
tant when  negotiating  for  a  window  of  time  that 
you  be  thorough  in  your  presentation  and  be  as 
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honest  as  possible,  covering  anticipated  problem 
areas  of  the  project  in  detail  and  having  alter- 
nate procedures  throughout.  The  other  depart- 
ments will  also  need  to  do  careful  planning  in 
order  to  support  your  project  and  also  keep  their 
daily  operations  fluid. 

Once  the  window  of  time  is  agreed  upon,  the 
final  planning  can  continue.  You  are  now  go- 
ing through  the  most  important  phase  of  your 
project.  Be  very  thorough  in  your  planning. 
Enlist  aid  from  others  and  communicate.  As  a 
former  division  engineer,  I  know  that  thorough 
planning  is  essential  to  a  successful  project. 

To  begin  with,  a  thorough  familiarization  of 
the  prepared  plans  is  needed.  While  going  over 
these  plans  the  following  things  should  be 
happening. 

1 .  A  list  of  materials  needed  should  be  made, 
checked,  and  materials  ordered. 

2.  Anticipate  and  identify  the  entire  scope 
of  work  and  the  sequence  in  which  it 
should  be  done. 

3.  Identify  the  tools  and  equipment  needed 
and  compile  a  list.  Check  this  list  against 
what  you  have  at  your  disposal  or  on  hand. 
Arrange  to  secure  the  tools  or  equipment 
that  you  do  not  have  from  other  sources. 

4.  Determine  the  qualification  and  number 
of  personnel  needed.  Begin  listing  who 
you  will  need  and  use  on  the  project.  Keep 
in  mind  who  is  qualified  and  those  who 
will  need  to  work  under  qualified 
supervision. 

For  on-site  familiarization  of  the  project: 

1.  Examine  the  area  very  closely,  noting 
characteristics  that  could  hamper  your  ef- 
forts or  quite  possibly  totally  delay  the 
project.  Think  about  how  different  types 
of  weather  may  affect  the  project  area. 

2.  Examine  for  accessibility  of  required 
equipment  and  also  how  difficult  it  is  to 
get  men  and  materials  organized. 

3.  Material  storage  areas  should  be  identified. 

4.  Select  site  for  arrival  or  assembly  of  the 
replacement  span  or  spans.  Also  select  site 
for  removal  span  or  materials. 

Planning  Sessions  — 
Preconstruction  Meetings 

Have  planning  sessions  with  all  those  who 
will  be  involved  in  the  project. 


1.  Go  over  the  scope  of  the  project  and 
discuss  with  the  personnel  you  will  be 
using: 

A.  Safety 

B.  Skills  needed 

C.  Tools  and  equipment  needed  and 
their  replacement 

D.  The  procedure  in  detail,  taking  time 
to  describe  everyone's  responsibility 

E.  Project  timetable 

2.  Include  other  departments  in  your  plann- 
ing and  agree  regarding  areas  of  respon- 
sibility and  the  type  of  their  contribution 
and  time  frame.  Be  certain  they  under- 
stand your  project  and  their  responsibili- 
ty. Some  of  these  departments  include: 

A.  Operating 

B.  Track 

C.  Signal 

D.  Engineering 

3.  Include  outside  or  contract  help  in  your 
discussions,  going  over  in  detail  all  of  the 
same  items  you  have  discussed  with  the 
other  parties  involved.  But  finally,  be 
specific  as  to  the  type  and  amount  of  work 
to  be  done  by  them  and  the  time  frames 
in  which  this  work  needs  to  be  completed. 

Preparation  \Nork 

Before  any  span  can  be  replaced,  the  follow- 
ing work  needs  to  be  completed: 

1.  The  site  needs  to  be  prepared  by  doing 
whatever  grading  and  leveling  that  may  be 
needed.  This  work  may  include  roads  and 
areas  for  equipment  access,  personnel  ac- 
cess, and  material  holding  areas.  This  may 
also  include  equipment  work  platforms. 

2.  By  this  time  the  required  materials  should 
be  arriving.  The  proper  placement  and 
storage  of  this  material  is  essential  for  their 
efficient  use  at  the  correct  time.  Proper 
identification  of  materials  is  important 
and,  on  questionable  or  unfamiliar  items, 
correct  identification  and  labeling  can  be 
helpful.  Now  is  the  time,  once  again,  to 
go  over  your  materials  list  and  assure 
yourself  that  all  materials  will  be  on  hand. 

3.  Begin  accumulating  or  arranging  for  the 
timely  delivery  of  the  equipment  you  will 
use.  Be  sure  that  in  case  of  emergency, 
suitable  replacement  equipment  can  be 
arranged. 


78 


B  &  B  PROCEEDINGS 


4.  Be  sure  that  the  required  tools  will  be  on 
hand. 

5.  Maybe  at  this  time  partial  assembly  or 
quite  possibly  full  assembly  of  the  replace- 
ment span  can  be  done  and  the  completed 
pieces  left  in  position  for  moving  to  the 
site  or  for  direct  placement  into  the  gap 
from  temporary  supports. 

6.  Any  construction  or  placement  of  a  new 
support  system  can  be  done  or,  in  some 
cases,  repairs  to  the  old  support  may  be 
partially  or  completely  done. 

7.  In  most  situations,  partial  removal  or  thin- 
ning of  the  old  structure  can  be  done  safely 
in  advance  if  properly  protected.  All  of 
the  work  done  prior  to  the  actual  replace- 
ment of  the  span  will  more  than  likely 
determine  whether  the  actual  span  replace- 
ment is  a  success  or  failure. 

The  time  has  now  arrived  for  the  actual  quick 
replacement  of  the  span.  Everyone  and  every 
item  should  be  in  places  described  earlier.  The 
track  has  been  given  to  you  and  the  actual  work 
begins.  Removal  of  the  old  structure  and  sub- 
structure can  be  done.  In  some  situations,  final 
span  support  work  may  need  to  be  completed. 
Also,  in  some  situations,  the  old  span  may  need 
to  be  removed  entirely  from  the  work  site.  Ac- 
tual placing  of  the  new  span  takes  many  forms. 
Final  connections  are  made  and  track  restored 
to  service.  While  we  have  described  the  actual 
replacement  in  very  few  words  and  pictures, 
it  may  be  noted  that  the  actual  time  spent  prior 
to  the  actual  replacement  would  also  be  greater. 

Summary 

Prior  proper  planning  is  the  most  important 
single  thought  that  we  can  leave  with  you. 
Become  very  familiar  with  your  people  and 


their  capabilities  and  communicate  with  every- 
one. Be  assured  that  everyone  knows  his  duties 
and  responsibilities.  Do  not  skimp  on  the  plan- 
ning and  scheduling  preparations,  learn  to  an- 
ticipate problems  that  may  arise  and  be  ready 
to  handle  those  problems. 

In  the  next  few  minutes,  we  will  show  a  few 
slides  of  some  of  the  projects  submitted  by  this 
committee  that  were  helpful  in  the  preparation 
of  this  report.  Some  are  unique,  most  are  not. 
The  one  common  denominator  is  the  thorough 
planning  needed  to  go  into  each  project  in  order 
for  it  to  be  carried  out  successfully. 

On  behalf  of  the  members  of  this  committee, 
I  would  like  to  thank  you  for  your  attention  and 
encourage  any  questions  you  may  have.  Thank 
you. 

President  Kapp:  Thank  you,  Doug,  for  that 
interesting  report.  Mr.  Ray  Tallent  will  in- 
troduce our  next  speaker. 

Mr.  Tallent:  The  next  special  feature  is 
"Construction  of  the  Central  Dispatching 
Center  for  the  Union  Pacific  in  Portland, 
Oregon.  The  program  says  Mr.  Kushner  will 
be  giving  that  talk  but  Mr.  Kushner  is  not  able 
to  be  with  us,  so  he  sent  a  worthy  replacement 
in  Mr.  Bill  Burgel.  Bill  is  chief  dispatcher  with 
the  Union  Pacific  Railroad  in  Portland,  Oregon. 
Bill  worked  on  his  engineering  degree  at  the 
University  of  Michigan  from  1971  until  the  time 
he  started  working  for  the  Perm  Central  as  assis- 
tant track  supervisor  in  Toledo  and  in  Detroit. 
In  1973  Bill  joined  the  Union  Pacific  and  has 
had  several  maintenance-of-way  positions  bet- 
ween 1973  and  1979,  at  which  time  he  made 
a  lateral  move  to  the  operating  department  as 
train  dispatcher.  Bill  is  now  chief  dispatcher  and 
one  of  the  major  contributors  to  the  design  and 
construction  of  this  new  central  dispatching  of- 
fice. Bill. 
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I  am  going  to  shift  gears  here  a  little  bit  from 
working  on  your  traffic  to  describing  the  of- 
fices that  brings  you  that  traffic,  your  friendly 
neighborhood  dispatcher  office.  You  guys  are 
all  just  so  fond  of  your  dispatchers.  (Laughter) 
So  without  further  ado,  I  would  like  to  go  right 
into  the  slide  presentation. 

Today  I  am  going  to  break  this  clock  into  two 
sections.  I  am  going  to  describe  initially  the 
design  and  construction  of  our  computer-aided 
dispatching  systems  in  Portland,  Oregon.  It  is 
CAD  for  short.  That  is  a  very  interesting  pro- 
cess, the  whole  design  scenario.  I'll  go  through 
that  initially  and  what  we  did  to  build  the 
building.  Then  secondly,  I'll  talk  about  some  of 
the  procedures  that  have  been  changed  because 
of  the  computerized  dispatcher;  changes  that  we 
made  internally.  Whether  or  not  you  want  to  ad- 
mit it,  the  dispatching  and  maintenance  of  way 
are  hopelessly  intertwined,  the  amount  of  track 
time  you  receive  has  a  lot  to  do  with  how  effi- 
cient your  gangs  are  and  that,  in  turn,  has  a  lot 
to  do  with  how  efficient  that  dispatcher  is. 

The  idea  to  consolidate  dispatchers  has  been 
around  quite  a  while.  It  was  the  underlying  basis 
for  CTC  back  in  the  1940s.  But  this  latest  ef- 
fort on  the  UP  was  spearheaded  by  the  general 
manager  of  the  Northwest  District,  Mr.  Art 
Shoener,  who  assembled  a  group  from  all  walks 
of  life  within  the  Union  Pacific  and  maintain- 
ed that  group.  We  have  representatives  from 
Information  and  Communication  Services;  we 
have  people  from  Engineering,  and  from  Signal 
as  well.  Mr.  Shoener  felt  it  was  important  that 
he  had  signal  maintainers,  and  he  brought  one 
out  of  Oregon  and  one  out  of  Idaho  to  these 
meetings  in  Pittsburgh.  He  also  picked  two 
dispatchers  to  attend  these  meetings.  Our 
district  engineer  was  also  strongly  involved  with 
all  phases  of  this  project.  He  worked  hand-in- 
hand  with  Union  Switch  in  Pittsburgh  to  bring 
the  hardware  and  software  to  our  office. 

Three  concepts  guided  our  efforts.  One,  we 
felt  that  a  dispatcher  should  be  able  to  change 


his  work  load,  depending  on  whether  that  work 
load  increased  or  decreased.  If  it  was  pretty 
slack,  we  would  at  least  want  him  to  pick  up 
more  territory.  Two,  we  felt  there  was  a  lot  of 
redundancy  in  the  dispatcher's  office.  We 
streamlined  a  lot  of  that  using  the  computer. 
Third,  we  felt  that  if  we  had  the  trains  run  on 
automatic,  and  I  will  describe  that  a  little  later 
on,  that  would  free  up  the  dispatcher  to  handle 
more  territory.  We  also  felt  that  if  we  could  com- 
bine all  three  functions  we  could  cut  down  on 
the  dispatcher's  work  load  and  thus  reduce  the 
amount  of  people  required  to  staff  the  dispatch- 
er's office.  Those  were  our  goals  so  to  speak. 

What  you  are  looking  at  is  pretty  much  all 
that  we  control  in  this  office.  There  are  roughly 
about  1,100  miles  of  CTC  that  runs  from 
Granger,  Wyoming,  where  we  pick  up  off  the 
Eastern  District,  and  then  go  on  up  to  Seattle. 
We  also  govern  about  2,500  miles  of  dark  or 
manual  block  territory. 

To  give  you  an  idea  of  what  you  are  looking 
at,  it  takes  one  of  our  hotshots  about  22  hours 
for  a  processed  system,  so  you  are  looking  at 
a  big  piece  of  geography  there.  Some  of  the 
grain  trains  that  are  out  there  loll  around  for 
two  or  three  days  just  to  get  across  the  system. 

We  decided  to  place  this  office  in  a  remodeled 
portion  of  Union  Pacific's  freight  house  in 
Portland.  The  old  dispatchers  office  was  located 
on  the  other  side  of  the  tracks  there,  and  we 
took  this  portion.  Here  is  where  the  dispatchers 
office  is  now  located.  We  started  the  design  in 
March,  1985,  and  construction  and  revamping 
of  this  building  in  August,  1985.  All  of  this  was 
under  the  direction  of  Ed  Smedley  who  is  in 
charge  of  UP"s  B&B  forces.  We  had  our  first 
cut  over  in  June,  1986,  and  we  were  completely 
cut  over  by  August.  1986.  So  wc  have  been  in 
operation  there  for  about  14  months. 

Mr.  Smedley  was  once  again  directly  in- 
volved in  transforming  this  old  piece  of  con- 
crete warehouse  to  this  "star  wars",  as  it  has 
been  referred  to,  dispatching  office.  We  had  to 
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maintain  an  unhampered  view  in  this  room,  and 
there  were  several  columns  in  the  way.  We  took 
out  some  of  those  columns  and  replaced  them 
or  bridged  the  office  with  about  four  foot  I- 
beams  and  that  eliminated  the  columns.  Also, 
you  noticed  in  the  previous  slide  how  close  we 
were  to  the  rest  of  the  warehouse.  We  had  to 
construct  a  4R  fire  rating  cinder  block  wall  to 
make  sure  we  could  keep  on  dispatching  trains 
there,  should  the  rest  of  the  building  bum  up. 
The  office  is  broken  up  into  two  areas,  our 
equipment  room  and  our  dispatching  room. 
During  the  design  process  we  felt  the  traffic 
flow  of  people  coming  in  and  out  of  the  office 
was  very  important.  Consequently,  this  dis- 
patcher is  just  getting  a  cup  of  coffee,  but  this 
is  the  locker  room  where  the  dispatchers  come 
in  off  the  street  and  get  rid  of  their  personal 
belongings,  pick  up  their  headset,  and  walk  into 
the  dispatcher's  room,  which  is  just  off  to  the 
left,  ready  to  go  to  work. 

We  covered  the  area  with  these  sound- 
absorbing  tiles,  both  on  the  ceiling,  you  can  see 
the  grid  there,  and  along  this  wall.  We  covered 
all  the  walls  in  an  attempt  to  keep  down  the 
damp  and  what  noise  we  had  in  the  office. 
Those  are  pretty  pricey  but  we  thought  that  was 
money  well  spent.  The  flooring  is  a  raised 
flooring. 

These  are  the  dispatchers  work  stations.  The 
locations  of  these  10  foot  desks  were  very 
critical  to  the  layout  of  the  office.  You  could 
say  that  the  controlling  factor  in  the  office  is 
where  they  placed  these  desks.  It  was  suggested 
that  we  move  them  closer  to  the  streets  to  give 
them  a  better  view,  but  when  we  did  that  we 
cut  down  on  the  amount  of  traffic  they  could 
see.  If  the  desks  were  moved  back,  then  you 
make  the  image  a  little  more  obscure  up  on  the 
screen.  Then  you  push  everybody  else  back  in 
the  office.  Right  behind  the  dispatchers  and 
right  in  front  here  is  where  the  systems  chief 
sits.  Back  here  is  the  regional  chiefs  office. 
This  back  office  also  doubles  as  a  visiting  area 
too.  You  can  sit  there  and  keep  your  eyes  on 
the  trains  there  in  front  of  you.  However,  in 
talking  you  are  about  40  feet  away  from  the 
screen  and  it  is  difficult  to  see  the  screen  from 
back  here  if  you  look  through  two  panes  of 
glass. 

This  is  what  we  call  an  overview  screen.  As 
I  said  before,  it  is  part  of  the  flexibility  of  this 
office.  All  the  dispatcher  has  to  do  is  push  a 


button,  and  they  can  assume  more  or  less  ter- 
ritory as  the  traffic  warrants.  We  pretty  much 
do  this  on  a  shift  basis.  On  the  first  trick  the 
person  here  controls  both  this  bottom  line  and 
this  second  line,  and  that  is  heavy  mountainous 
territory  outside  LaGrande,  Oregon.  On  the  se- 
cond and  third  tricks  one  person  controls  all 
four  lines,  roughly  about  75  miles  per  line. 

Initially  Union  Switch  proposed  that  we 
would  be  looking  at  a  bank  of  25-inch  power 
monitors,  and  that  would  serve  as  our  overview, 
but  that  was  difficult  to  see.  If  you  were  to  place 
that  kind  of  information  on  one  of  these  25-inch 
CRT's,  I  doubt  if  the  dispatcher  would  be  able 
to  see  at  the  end  of  the  day.  We  also  felt  that 
if  we  put  in  an  array  of  these  CRT's  in  front 
of  the  dispatcher,  we  would  want  to  decrease 
his  workload  and  we  would  have  to  have  a  cou- 
ple of  dummies  or  blank  CRT's  just  sitting  there 
until  the  time  came  to  put  more  territory  on  the 
dispatchers.  So  we  wanted  something  a  little 
more  flexible.  Consequently,  when  we  got  wind 
of  this  projector  idea  we  were  pretty  anxious 
to  see  it,  even  though  we  knew  it  would  be  cost- 
ly. What  we  saw  was  this  projected  system  put- 
ting out  an  image  that  was  both  very  legible  and 
contained  much  information  and  could  easily 
be  seen  from  as  far  as  35  feet  away,  and  we 
were  very  much  interested.  The  only  problem 
was  that  it  was  untried  and  we  were  a  litde  skep- 
tical. However,  we  decided  to  stick  our  necks 
out  and  I  am  happy  to  report  that  although  the 
manufacturer  recommended  2200  hours  of  life, 
they  have  been  on  since  we  turned  them  on 
which  is  roughly  11,000  hours,  and  they  are 
still  going  well. 

Another  thing  we  were  concerned  about  was 
the  adjustment  of  these  projectors.  We  were  not 
sure  just  how  they  would  stay  in  adjustment, 
and  we  felt  that  that  was  pretty  critical  for  a 
dispatching  office.  Again,  that  turned  out  to  be 
an  unfounded  concern  as  they  do  stay  in  adjust- 
ment quite  well.  They  are  resting  on  a  solid 
pedestal  that  sits  right  down  on  the  concrete 
floor.  Minor  adjustments  are  made  by  this  small 
millway  that  we  converted  for  this  application 
here.  See  the  old  trim  and  the  projector  on  top 
here. 

The  main  disadvantage  to  the  projection 
system  is  that  it  is  a  reflected  image,  and  if  you 
recall  a  couple  of  slides  back,  you  saw  the  lights 
were  all  turned  on  for  that  photograph  and  that 
kind  of  washed  out  the  reflected  image  on  the 
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overview  display.  That  is  the  one  main  disad- 
vantage of  the  projected  system.  The  other  one 
is,  as  I  said,  they  do  put  out  a  tremendous  heat 
load,  and  some  of  the  dispatchers  like  to  sit  up 
in  front  because  all  the  cooling  ducts  are  in 
front,  and  they  feel  a  little  cooler. 

Initially  we  surrounded  these  dispatcher  work 
stations  on  three  sides  with  glass.  We  felt  that 
was  needed  to  keep  down  the  noise  from  the 
adjacent  dispatchers.  However,  we  found  that 
tended  to  act  as  a  three-sided  megaphone  to  the 
dispatcher  sitting  in  the  middle,  and  as  he  would 
talk  his  voice  would  go  out  and  hit  this  hard 
screen  in  front  here,  and  his  most  private 
thoughts,  so  to  speak,  would  be  heard  down  at 
the  other  end  of  the  dispatchers  row.  He  didn't 
have  a  lot  of  privacy,  so  we  took  out  the  glass 
partitions  on  the  sides  of  the  dispatchers  and 
kept  the  one  that  was  behind  the  dispatchers. 

Just  briefly,  this  CRT  is  what  we  called  a  col- 
or CRT,  and  we  use  it  to  bring  out  a  section 
of  track  that  is  going  to  directly  affect  either 
the  lining  of  a  switch  or  signal,  or  do  something 
that  has  to  do  with  the  CTC  portion  of  the 
graphic  there. 

These  two  in  the  middle  are  called  micro 
CRTs.  They  both  do  the  same  thing.  It  is  just 
that  information  might  be  on  one  and  the 
dispatcher  will  want  to  work  on  the  other  one, 
so  you  can  use  the  information  from  one  to  feed 
the  other  and  vice  versa.  Those  three  items  are 
linked  by  keyboard  and  you  select  which  CRT 
you  want  to  monitor  by  pushing  one  of  those 
three  buttons. 

The  one  screen  off  to  the  right  is  our  com- 
munications console.  All  the  communications 
for  the  dispatchers  office  is  funneled  into  this 
particular  screen.  In  this  case,  what  you  are 
looking  at  is  a  series  of  radio  channels  and  in 
this  one,  talking  in  the  home  area  on  the 
dispatchers  channel.  If  you  had  an  incoming 
phone  call,  that  word  phone  would  start 
flashing,  and  all  the  dispatcher  does  is  touch 
the  select  screen  and  touch  the  word  phone,  and 
the  line  would  be  connected. 

This  is  our  equipment  room  and  is  adjacent 
to  the  computer  room.  What  drives  the  com- 
puter are  these  two  central  processing  units. 
They  are  in  hot  standby  with  each  other  should 
one  fail,  the  other  one  can  pick  it  up  and  keep 
going.  The  disk  drives  are  on  either  side  of  these 
machines.  To  access  these  computers,  the  signal 
maintainers  are  pretty  handy  at  turning  out  what 


is  going  on  if  the  machine  should  crash,  they 
bring  it  back  up  on  line  with  these  consoles 
here. 

Our  hot  box  information  on  the  whole  system 
is  fed  through  this  hot  box  card  system.  The 
dispatching  office  is  notified  on  an  exception 
basis.  If  everything  is  normal  out  in  the  field 
it  is  handled  there.  But  we  still  get  a  read  out 
if  there  is  a  high  reading  and  that  will  flash  on 
that  color  CRT  that  the  dispatcher  has  on  his 
desk. 

The  signal  maintainers  in  the  back  room  have 
complete  access  to  everything  the  dispatchers 
do,  and  they  can  select  and  throw  switches, 
again,  with  the  dispatchers  permission.  But  that 
is  the  intervention  that  they  have  with  the  dispat- 
cher. Once  they  get  his  permission  they  take 
the  track  and  handle  it  and  do  all  the  signal  func- 
tions without  bothering  the  dispatcher.  They 
also  have  the  communications  console  that  can 
talk  to  anyone  out  there  from  Granger  to  Seattle. 

This  is  our  backup  code  system.  The  whole 
function  of  this  room  is  to  handle  the  continued 
commercial  power  failure,  and  before  this  kicks 
in  and  starts  these  standby  generators  you  have 
about  an  eight  second  gap  where  you  have  to 
keep  the  computers  going.  So  that  is  what  the 
battery  rooms  are  for,  those  eight  seconds. 
However,  if  this  generator  should  fail,  then  you 
have  about  eight  hours.  We  have  never  tested 
the  eight  hours'  period. 

We  felt  that  because  of  the  projections,  as  far 
as  we  are  concerned,  it  was  untried  so  we  built 
what  we  call  a  projector  room.  This  is  the  ac- 
tual projector  that  is  aimed  at  this  screen.  That 
is  a  spare  over  there.  But  this  allows  us  to  fine 
tune  these  projectors  without  bothering  the 
dispatcher  should  one  of  those  fail  in  the  other 
room.  We  could  go  out  there  and  slap  it  in 
without  too  much  disruption. 

That  wraps  up  the  design  and  construction  of 
the  office.  Now  I'll  talk  about  some  of  these 
functions  that  are  basically  maintenance  of  way 
nature  and  what  the  computer  has  done  to  speed 
up  what  we,  as  dispatchers,  do. 

A  work  authority,  or  a  traffic  time  permit, 
as  we  call  it  on  the  Union  Pacific,  used  to  be 
handled  this  way.  Someone  would  call  in  and 
ask  for  a  piece  of  track,  and  you  would  write 
that  down  by  hand,  reach  up  on  the  board  and 
place  your  protection  out,  making  sure  you  have 
every  switch  and  every  signal  affected.  This 
way,  as  the  person  in  the  field  is  giving  you  the 
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information,  you  just  type  it  right  in  there,  and 
you  can  come  right  up  to  everything  you  put 
in,  and  as  soon  as  you  hit  the  "enter  button" 
it  will  fill  in  the  complete  time  and  issue  the 
protection  out  in  the  field,  blocking  off  all  the 
switches  and  all  the  signals  in  the  requested 
area.  If  there  is  a  conflict  the  computer  will  tell 
you  what  that  conflict  is.  We  also  have  in  the 
system,  an  inquiry  function  so  that  if  the 
dispatcher  is  a  little  unsure  of  how  much  track 
time  to  give  you  he  can  ask  the  computer.  He 
can  fill  in  the  blanks  up  to  the  track  time  and 
hit  the  "enter"  key  and  it  will  flash  right  on 
the  bottom  of  the  screen.  It  will  tell  you  when 
the  next  eastbound  or  westbound  is  due  and  the 
estimated  time  of  arrival  at  the  location  where 
permission  has  been  requested.  Again,  that  is 
not  all  that  handy  if  you  are  a  pretty  good,  ex- 
perienced dispatcher,  you  have  most  of  that 
stuff  stored  in  your  own  computer  anyway.  But 
if  you  are  moving  people  around  as  we  have 
in  our  office  and  you  are  not  sure  of  the  run 
times,  this  turns  out  to  be  a  fairly  handy  feature. 
To  give  you  an  idea,  this  is  a  historical  record 
that  we  print  out.  This  is  our  hard  copy  of  all 
the  traffic  time  that  was  put  out  for  the  day.  To 
give  you  an  example  of  how  fast  this  traffic  time 
is,  not  only  is  it  safe  and  blocks  all  these  swit- 
ches off  and  all  the  signals  off,  but  it  is  pretty 
quick  too.  We  had  a  couple  of  UP  people  come 
into  our  office  one  day,  and  they  were  pretty 
skepticial  and  were  not  too  keen  on  any  of  these 
computers.  They  sat  down  with  a  dispatcher  and 
about  five  minutes  later  were  completely  con- 
vinced when  the  dispatcher  slapped  out  three 
permits  in  less  than  a  minute.  They  were  pret- 
ty impressed  as  to  the  traffic  time  and  how  it 
is  handled. 

Movements  in  dark  territory  on  the  UP  are 
handled  by  track  warrent.  There  are  no  train 
orders  on  the  UP  to  speak  of.  We  use  track  war- 
rants which  are  on  a  formatted  screen  where 
you  just  simply  check  which  lines  you  want  the 
protection  on  or  what  restrictions  are  prescribed 
to  that  particular  movement,  and  then  you  are 
finished. 

On  this  slide,  where  you  see  the  red  color  that 
is  for  a  train  and  where  you  see  that  purple 
overlay,  that  is  probably  a  train  following 
another  train.  If  there  is  a  maintenance  of  way 
permit  out  there  it  would  be  in  blue.  So  you 
can  distinguish  what  is  out  there. 

Another  item  that  we  asked  Union  Switch  to 


look  at  was  a  matter  of  slow  orders. 

That  is  about  all  we  do  that  directly  affects 
maintenance  of  way.  Now  I'll  quickly  run 
through  what  we  call  our  autorouting.  Number 
one  is  where  you  see  the  track  in  white.  The 
computer  is  running  the  switches  and  signals 
where  you  have  that  matched  with  a  symbol  that 
is  white.  This  is  one  of  our  ace  corridors  here, 
and  the  occupancy  of  that  train  is  here  in  red. 
Where  you  have  the  white  on  white  the  com- 
puter is  running  the  switches  and  signals  en- 
tirely through  that  route.  The  same  with  this 
off  to  the  right  here.  The  trains  are  on  the  siding 
waiting  to  go  into  the  yard.  That  view  is  com- 
pletely automatic.  It  does  however,  automate 
a  complete  range  of  dispatcher  intervention. 
You  can  tell  which  train  whether  or  not  you 
want  it  to  be  an  automatic  train.  You  can  do 
that  by  looking  at  this  train  status  line  out.  If 
you  see  something  that  you  don't  like,  this  com- 
puter will  tell  you  where  the  next  meet  is  and 
where  that  path  is  going  to  be,  which  train  is 
going  to  take  the  siding,  and  it  will  also  tell  you 
when  it  changes  its  mind.  That  is  what  the 
highlight  is  down  in  the  lower  righthand  cor- 
ner. If  you  were  a  dispatcher  and  looked  at  this 
train  status  lineup  and  you  had  it  in  your  mind 
that  the  computer  was  going  to  act  in  a  certain 
manner  and  then  suddenly  it  decided  to  change, 
we  asked  Union  Switch  to  let  us  know  when 
it  was  changing.  If  you  decide  you  don't  like 
what  you  see,  you  can  manually  override,  and 
you  can  do  it  in  two  methods.  You  can  type  in 
a  meet  pass,  where  you  know  they  have  to  oc- 
cur, or  you  can  simply  line  the  signals,  and  all 
the  while  you  are  in  automatic  and  it  will  take 
your  signal  over  the  machine. 

Another  thing  that  is  a  valuable  tool,  if  we 
could  look  into  the  future,  not  only  on  that  train 
status  lineup  that  I  just  showed  you,  you  can 
look  in  this  case  90  minutes  or  if  you  hit  this 
screen  twice,  you  can  look  up  to  120  minutes 
or  2  hours  into  the  future.  And,  if  the  machine 
is  behaving,  you  can  look  and  see  why  it  is  lin- 
ing trains  the  way  it  is  doing,  what  it  has  in 
mind.  You  can  see  an  example  where  the  track 
is  blocked  off  and,  in  this  particular  case,  this 
westbound  going  into  the  siding  gets  delayed 
and  runs  out  on  the  eastbound  going  right  down 
through  the  main. 

Our  attitude  as  far  as  this  autorouting  is  con- 
cerned, is  that  it  does  work,  especially  for  meets 
like  this  where  it  is  a  fairly  routine  meet  and 
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both  trains  are  going  to  get  minimum  delays. 
If  we  have  the  computer  run  that  type  of 
straightforward  meet,  it  frees  us  to  handle  these 
complex  train  operations. 

There  are  a  lot  of  other  features  that  are 
handled  automatically.  One  that  a  lot  of  road- 
masters  in  our  area  have  come  to  use  is  the 
feature  wherein  the  hot  box  system  provides  our 
office  with  the  weather  at  each  of  those  hot  box 
protector  locations.  When  that  comes  on  the 
screen  at  UP,  we  limit  our  trains  when  it  gets 
real  hot  or  real  cold,  and  we  slow  them  down 
to  make  sure  they  don't  get  in  trouble  because 
of  the  temperature.  Consequently,  the  road- 
masters  (since  it  is  part  of  their  responsibility 
to  keep  the  temperature  in  mind  when  it  gets 
to  those  extremes)  will  call  us  up  and  we  will 
put  out  a  slow  order.  And  that  comes  full  cir- 
cle when  they  call  us  and  ask  what  the 
temperature  is. 

I'll  wrap  up  this  presentation  by  elaborating 
on  fiature  changes.  Union  Pacific  is  planning 
on  combining  all  of  our  dispatchers'  offices  into 
one  office  in  Omaha.  There  are  things  we  would 
change  in  this  office  even  though  it  has  only 
been  there  a  year.  We  would  go  to  rear  projec- 
tion and  shine  them  through  a  plastic  fresno 
lens.  If  you  have  all  the  projectors  in  a  row  to 
the  back,  you  could  keep  the  temperature 
cooler.  The  ambient  light  level  in  the  office 
would  increase  because  it  is  more  of  a  refracted 
image  instead  of  a  reflected  image,  and  you 
could  get  by  with  stronger  light  in  the  work 
area. 

Another  thing  we  would  do  is  slope  the  ceil- 
ing and  the  floor  to  dissipate  some  of  the  noise. 

As  I  mentioned  before,  another  thing  that  we 
have  already  done  is  remove  the  glass  from  bet- 
ween the  dispatchers.  What  we  would  do  there 
is  raise  a  protrusion  that  is  about  shoulder  height 
between  the  dispatchers  in  an  attempt  to  keep 
the  noise  level  down,  even  though  those  dispat- 
chers have  headsets. 

In  concluding,  during  the  past  day  and  a  half, 
I  have  heard  many  times  that  rapid  change  is 
the  name  of  the  game  in  the  railroad  industry. 
That  is  no  exception  in  the  case  of  dispatching 
trains.  Usually  that  is  an  area  in  railroad  opera- 
tions that  is  left  undisturbed.  No  one  wants  to 
fool  with  dispatching  offices.  But  many  rail- 
roads have  been  through  our  offices  in  Portland, 
and  even  as  we  speak,  CSX  is  building  an  of- 
fice in  Jacksonville  to  handle  their  entire  opera- 


tions from  one  center.  Our  office  resulted  in 
a  44  percent  staff  reduction.  I  will  entertain  any 
questions  now,  but  first  I  will  answer  the  most 
often  asked  question,  —  "Yes,  it  is  indeed 
possible  to  put  a  train  in  one  end  of  the  system 
and  run  it  clear  across  the  board  in  fully 
automatic  without  dispatcher  intervention." 

Thank  you.  (Applause) 

Member:  Is  there  any  automatic  handling 
from  one  office  to  the  other  or  is  it  still  done 
manually? 

Mr.  Burgel:  It  is  still  done  manually.  In  the 
case  of  lineups  we  will  tell  another  dispatching 
office  when  the  trains  are  going  to  appear. 
There  is  still  a  lot  of  communication  there. 
Again,  all  that  we  have  done  here  is  roughly 
one-sixteenth  of  our  railroad. 

Member:  Do  you  have  much  trouble  with  the 
glass  that  was  used  between  the  chief  dispat- 
chers section  and  the  main  dispatchers  area  as 
far  as  reflection  or  glare? 

Mr.  Burgel:  Well,  this  is  why  we  keep  the 
lights  down.  When  you  are  back  there  where 
the  chief  is  you  cannot  see  very  much.  What 
he  does  is  look  to  see  what  part  of  the  railroad 
you  wanted  to  look  at,  then  pulls  it  up  on  that 
other  screen. 

Member:  How  many  miles  does  this  cover? 

Mr.  Burgel:  About  1 100  miles  of  the  CTC 
and  2500  miles  dark  territory.  Most  of  that  dark 
territory  is  handled  by  one  individual.  That 
track  warrant  system  is  pretty  snappy  in  that 
the  computer  stores  all  the  different  litde  branch 
lines  you  may  have.  In  our  office  in  Pocatello 
we  had  three  CTC  dispatchers  and  then  we  had 
the  one  guy  who  took  care  of  the  train  order 
area.  In  this  system  you  can  overlay  those.  A 
guy  can  run  a  CTC  course  in  track,  and  then 
just  by  hitting  a  button  he  can  pull  up  the  dark 
territory.  We  have  given  a  lot  of  the  dark  ter- 
ritory back  to  the  mainline  dispatchers.  But 
most  of  this  is  handled  by  one  poor  soul. 

Member:  Do  you  have  a  lot  of  trouble  with 
maintenance  people  trying  to  get  in  touch  with 
a  dispatcher  when  he  is  in  charge  of  so  much 
track? 

Mr.  Burgel:  Yes.  To  be  honest.  The  com- 
munication system  was  designed  jointly  with 
UP  personnel,  and  there  were  a  couple  of  things 
we  missed.  Probably  the  most  critical  one — I 
should  add  that  we  don't  have  any  dispatchers 
phones  any  more,  and  they  have  given  all  the 
maintenance-of-way  people  radios,  and  they  all 
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call  in  on  their  own  channel.  Well  that  phone 
call  from  that  maintenance-of-way  person  will 
show  up  as  a  phone  call.  You  have  maybe  five 
or  six  out  there,  and  the  dispatcher  might  be 
trying  to  get  in  touch  with  someone  out  there, 
and  he  may  be  trying  to  get  in  touch  with  you, 
and  you  can't  get  to  each  other.  So  we  missed 


that.  We  will  get  the  solution  the  next  time 

around. 
Any  more  questions?  Thank  you.  (Applause) 
President  Kapp:  Thank  you,  Bill.  That  was 

very  interesting  and  enlightening. 
This  session  is  now  adjourned  until  1 :30  pm 

when  we  will  reconvene  here  at  that  time. 


TUESDAY  AFTERNOON  SESSION 


President  Kapp:  Welcome  to  the  conti- 
nuance of  the  second  session  of  this  conference. 
Will  everyone  please  be  seated. 

I  would  like  to  call  on  H.  L.  Davidson,  spon- 
sor of  Special  Subject  No.  3  to  introduce  our 
first  report  of  the  afternoon  session.  Leroy. 

Mr.  Davidson:  Thank  you,  President  Kapp. 
It  is  my  pleasure  to  introduce  the  chairman  of 
Special  Subject  No.  3,  Critical  Problem  Areas 
in  Steel  Bridges,  Mr.  Steven  Lipkus.  Steve 
received  a  Bachelor  of  Engineering  degree  from 
McGill  University  in  1977  and  is  presently 


studying  for  a  master's  degree  from  the  same 
university.  Since  1977  he  has  been  employed 
by  the  Canadian  National  Railway  with  seven 
years  experience  in  design  and  inspection  of 
maintenance  on  bridges  and  culverts.  For  the 
past  three  years  he  has  been  working  in  the 
areas  of  maintenance,  especially  short  and  long 
term  maintenance,  planning  strategies,  as  well 
as  development  and  coordination  and  im- 
plementation of  personnel  training.  Steve  now 
holds  the  title  of  maintenance  development 
engineer.  Please  welcome  Mr.  Lipkus. 
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There  are  two  main  factors  causing  deteriora- 
tion of  steel  bridge  components.  They  are: 

1.  Corrosion 

2.  Live  load  effects 

For  structures  built  after  1900,  corrosion 
damage  is  probably  responsible  for  over  75  per- 
cent of  all  steel  bridge  repair  and  replacement 
costs.  Live  load  effects  account  for  about  10 
percent  of  expenditures  with  accidents  and  func- 
tional obsolescence  taking  up  the  remaining  15 
percent. 

Corrosion 

In  order  for  corrosion  to  take  place,  oxygen 
and  water  must  be  present.  The  absence  of 
either  will  prevent  the  rusting  process  from  oc- 
curring. The  presence  of  chlorides  (salt)  and 


sulfur  dioxide  (air  pollutants)  act  to  accelerate 
the  rusting  process.  Therefore,  the  rate  that  a 
structural  component  will  corrode  is  directly  af- 
fected by  the  environment  in  which  it  is  located. 
Structures  in  marine  or  industrial  environments 
will  corrode  at  much  greater  rates  than  those 
in  rural  environments. 

There  are  two  general  methods  used  by 
designers  to  protect  steel  bridges  from  deteri- 
oration. The  first  involves  protecting  steel  sur- 
faces with  a  protective  coating.  Common  prac- 
tice is  to  use  paints  such  as  alkyds,  epoxies, 
zinc-rich  systems,  vinyls  or  polyurcthanes. 
Another  technique  involves  spraying  a  layer  of 
melted  zinc  or  aluminum  onto  the  metal  sur- 
face, better  known  as  mctalizing.  Yet  another 
alternative  is  to  hot  dip  steel  components  in  the 
shop. 
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The  purpose  of  a  protective  coating  is  to 
create  a  barrier  to  prevent  moisture  from 
reaching  the  steel  surface  beneath.  Without 
water,  the  corrosion  process  cannot  take  place. 
Some  coatings  act  only  as  barriers  while  others 
contain  chemical  pigments  which  also  react  with 
any  moisture  that  may  penetrate  through. 

Protective  coatings  do  not  last  forever.  In 
highly  corrosive  marine  or  industrial  en- 
vironments, a  ten  year  coating  life  is  considered 
above  average.  The  same  coating  in  a  rural  en- 
vironment can  last  30  or  40  years  before  requir- 
ing a  reapplication.  The  main  reason  for  this 
is  that  all  coatings  have  a  certain  porosity,  and 
therefore  will  eventually  allow  moisture  to 
penetrate  to  the  steel  surface  beneath.  Obviously 
the  thicker  the  coating,  the  longer  its  life  will 
be.  However,  the  thicker  the  coating  the  greater 
the  cost  will  be,  which  is  obviously  an  impor- 
tant consideration. 

A  recent  study  done  at  CN  Rail  showed  that 
it  could  be  cost  effective  to  paint  bridges  in 
marine  and  industrial  environments  and  allow 
those  in  rural  environments  to  corrode  and  then 
repair.  In  addition,  any  bridge  containing  com- 
ponents which  tended  to  deteriorate  rapidly  due 
to  constant  dirt  and  moisture  presence  should 
be  partially  painted.  All  structures,  including 
those  not  to  be  painted  would  be  water  spray 
cleaned  every  few  years.  It  was  also  decided 
that  bridges  with  high  replacement  costs  on  im- 
portant lines  would  be  painted  irrespective  of 
environment. 

It  was  estimated  that  $2  million  would  have 
been  saved  annually  by  the  company  in  repair 
and  replacement  costs  if  this  painting  policy  had 
always  been  followed. 

The  second  method  used  by  designers  to  com- 
bat erosion  is  to  specify  a  corrosion  resistant 
steel  meeting  ASTM  standard  A588  as  the 
fabrication  material.  When  left  unpainted,  this 
type  of  steel  quickly  forms  a  tightly  adhering, 
thick  mill  scale  which  creates  a  barrier  to  pre- 
vent moisture  from  reaching  the  fresh  steel  sur- 
face beneath. 

In  rural  environments  this  method  is  prov- 
ing to  be  cost  effective,  eliminating  the  need 
for  a  protective  coating.  However,  in  highly 
corrosive  marine  and  industrial  environments, 
the  thick  mill  scale  tends  to  constantiy  slake  off, 
uncovering  fresh  steel .  This  creates  a  situation 
where  corrosion  occurs  at  an  even  faster  rate 
than  normal  steel.  It  is,  therefore,  not  recom- 


mended to  use  unpainted  corrosion  resistant 
steel  in  highly  corrosive  environments.  For  less 
corrosive  environments,  it  is  a  good  practice 
to  metal  ize  any  bridge  component  which  tends 
to  remain  constantly  damp. 

Live  Load  Effects 

Unlike  corrosion  which  will  take  place 
whether  or  not  a  structure  is  carrying  traffic, 
cracking  of  steel  is  the  direct  result  of  the  ton- 
nage of  the  load  and  the  number  of  times  it  oc- 
curs. With  some  exceptions,  cracking  takes 
place  because  of  one  of  the  following  two 
factors. 

(a)  Poor  details  which  cause  stress  con- 
centrations above  the  tensile  strength 
of  the  steel  to  take  place. 

(b)  Fatigue,  the  phenomenon  which  causes 
steel  to  fail  at  stresses  much  below 
ultimate  capacity. 

Poor  details  are  the  result  of  a  lack  of 
awareness  by  the  designer  of  the  behavior  of 
a  structural  component  over  its  lifetime. 
Although  this  statement  sounds  like  a  severe 
criticism,  it  should  not  necessarily  be  taken  as 
such.  The  fact  is  that  engineers  who  designed 
bridges  75  years  ago  made  certain  assumptions 
regarding  components  which,  although  incor- 
rect, were  conservative  enough  to  resist  the  train 
loadings  of  that  time.  Many  of  these  details, 
however,  are  now  showing  signs  of  cracking. 
These  details  must  be  considered  critical  pro- 
blem areas. 

Metal  fatigue  of  steel  bridges  was  brought  to 
the  forefront  in  1967  with  the  collapse  of  the 
Point  Pleasant  Highway  Bridge,  between  Ohio 
and  West  Virginia,  which  resulted  in  the  death 
of  47  people.  Subsequent  investigations  and 
testing  of  this  catastrophe  eventually  led  to  the 
fatigue  design  requirements  that  are  currently 
found  in  the  AREA  steel  bridge  design  code. 

At  present,  railway  bridges  are  designed  to 
support  a  Coopers  E-80  loading  and,  in  reali- 
ty, no  such  load  exists.  It  is  merely  used  to 
simplify  the  design  loading  for  the  engineer  and 
represents  the  equivalent  maximum  load  effect 
which  the  structure  may  support  during  its 
lifetime. 

Current  AREA  fatigue  requirements  are  bas- 
ed on  the  assumption  that  a  bridge  may  be  sub- 
jected to  about  105  million  vehicle  passages 
over  80  years  ranging  in  load  from  E-8 
(caboose)  to  E-72  with  an  average  load  less  than 


CRITICAL  PROBLEM  AREAS  OF  STEEL  BRIDGES 


87 


E-37.  It  is  not  correct  to  assume  that  a  struc- 
ture designed  to  current  code  provisions  will 
be  able  to  carry  a  constant  E-80  loading 
throughout  its  design  life  of  80  years. 

In  order  to  better  understand  what  the  future 
may  hold  regarding  fatigue  problems  on  ex- 
isting bridges,  it  is  first  necessary  to  look  at 
design  and  actual  loadings  over  the  years  (see 
Figure  2).  By  1906,  when  many  railway  bridges 
in  existence  today  were  being  built  or  rebuilt, 
railroads  operating  over  steep  grades  were  us- 
ing Baldwin  Mallet  Articulated  Compound 
locomotives  weighing  483,000  pounds.  AREA 
designs  at  that  time  were  to  Cooper's  E-50 
loading. 

In  1912,  railroads  were  beginning  to  upgrade 
to  Baldwin  articulated  compounds  weighing 
650,000  pounds.  By  1928-1929  some  railroads 
were  purchasing  the  truly  massive  ARCO  single 
expansion/articulated  engines  weighing  775,000 
pounds  and  by  then  AREA  had  upgraded  its 
design  requirements  to  E-60. 

Although  these  locomotives  produced  high 
stresses  in  supporting  bridge  members,  they  did 
not  represent  a  significant  number  of  loadings 
and  therefore  did  not  cause  fatigue  damage. 
Freight  cars  used  during  that  period  were 
relatively  light  (70-ton  capacity)  and  imposed 
stress  ranges  well  below  stress  levels  required 
to  cause  fatigue  damage. 

It  was  not  until  the  widespread  use  of  the 
100-ton  capacity  freight  car  in  the  1960's  that 
fatigue  problems  began  to  develop.  These  cars 
produce  load  effects  ranging  from  Cooper's 
E-45  for  long  spans  to  E-65  for  short  spans. 
Many  structures  designed  in  the  early  1900's 
contain  structural  components  that  may  be  af- 
fected by  long  term  continuous  loading  at  these 
high  stress  levels.  In  particular,  any  steel  bridge 
carrying  a  significant  percentage  of  loaded 
100-ton  car  traffic  should  be  investigated  for 
fatigue  cracking  potential.  Even  if  cracking  has 
not  occurred,  these  structures  may  contain 
potential  fatigue  problem  areas  and  should  be 
regularly  monitored  for  signs  of  damage. 

Particular  attention  should  be  given  to  weld- 
ed bridges.  These  structures  may  contain  cer- 
tain welded  details  with  lower  fatigue  resistance 
than  similar  riveted  details  because  of  weld 
defects  which  may  have  been  introduced  dur- 
ing fabrication.  In  addition,  welded  members 
have  less  redundancy  of  components  than  built- 
up  members.  Therefore,  a  crack  initiated  in  the 


bottom  flange  of  a  welded  member  will  even- 
tually propagate  through  the  flange  plate  and 
up  into  the  web,  eventually  leading  to  failure, 
while  a  crack  initiated  in  one  of  the  bottom 
flange  angles  of  a  riveted  member  will  remain 
confined  only  to  that  angle  and  will  not  pro- 
pagate to  other  components. 

As  previously  stated,  most  maintenance  and 
replacement  funds  for  steel  bridges  are  being 
spent  because  of  corrosion  damage.  Fatigue 
related  problems,  however,  are  beginning  to  in- 
crease and  will  result  in  significant  resource  re- 
quirements over  the  next  several  years.  As  a 
minimum  step  to  prevent  fatigue  problems  from 
accelerating,  corrosion  of  fatigue  sensitive 
members  should  be  held  in  check  through  the 
use  of  protective  coatings. 

Critical  Problem  Areas  of 
Steel  Spans 

Different  types  of  steel  spans  contain  critical 
problem  areas  outlined  as  follows: 

Beam  Spans 

Beam  spans  generally  range  in  length  from 
five  to  40  feet.  These  short  spans  generally  have 
stronger  bending  strengths  than  shear  strengths. 
Therefore,  problems  at  the  bearing  areas  can 
greatly  affect  carrying  capacity. 

In  particular,  many  beam  spans  have  been 
designed  without  bearing  stiffeners.  Any  cor- 
rosion occurring  at  the  bridge  seat  area  will 
reduce  the  web  thickness,  resulting  in  a  substan- 
tial decrease  in  shear  and  bearing  capacity.  This 
can  lead  to  cracking  at  the  bottom  fillet  of  the 
reduced  section  due  to  lateral  train  force  effects. 

The  top  flanges  of  beam  spans  are  highly 
susceptible  to  corrosion  damage  because  of  the 
deck  above  which  allows  dirt  and  moisture  to 
accumulate.  For  open  decks,  areas  directly 
below  the  ties  are  most  affected.  The  situation 
is  even  worse  in  the  case  of  ballasted  decks  with 
joints,  because  the  flanges  will  tend  to  stay  con- 
stantly moist,  particularly  if  the  ballast  is  foul- 
ed and  retains  moisture  for  long  periods  of  time. 

The  best  protection  against  corrosion  for  top 
flanges  is  a  zinc  or  aluminum  mctalized  layer 
of  six  mils  thickness.  CP  Rail  is  presently  utiliz- 
ing this  method  for  top  flanges  on  open  deck 
bridges. 

Because  they  arc  short  in  length,  beam  spans 
receive  one  loading  cycle  as  each  train  truck 
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passes  over.  Therefore,  they  can  be  prone  to 
fatigue  damage.  However,  because  they  are 
made  from  rolled  sections,  fatigue  is  generally 
not  a  problem.  Care  should  be  taken  not  to  im- 
pose any  defects  into  the  material  due  to  welding 
or  poorly  drilled  bolt  holes.  Particular  attention 
should  be  given  to  beam  spans  that  have  been 
damaged  by  oversized  vehicles.  Any  nicks  or 
gouges  discovered  should  be  properly  ground 
out,  in  order  to  avoid  possible  cracking  at  the 
damaged  location. 

Deck  Plate  Girders 

Deck  plate  girder  spans  (DPG's)  generally 
range  in  length  from  40  to  120  feet. 

Corrosion  affects  the  same  areas  as  beam 
spans. 

Bearing  StifTeners 

Many  spans  designed  in  the  past  were 
fabricated  with  bearing  stiffeners  which  were 
"ground  to  bear".  Experience  has  shown  that 
corrosion,  combined  with  train  loadings  which 
wear  down  contact  surfaces,  will  often  cause 
the  stiffener  to  lose  its  bearing  support.  When 
this  occurs,  cracking  can  occur  in  the  fillet  of 
the  bottom  flange  angles  at  the  support  due  to 
lateral  train  forces. 

If  the  outstanding  legs  of  the  flange  angles 
are  sufficiently  reduced,  cracking  can  occur  in 
the  transverse  direction,  particularly  if  the  bear- 
ings do  not  have  rotational  capabilities,  as  is 
the  case  with  flat  plate  bearings  or  frozen 
bearings. 

If  the  spans  are  fabricated  from  built-up  com- 
ponents, this  situation  is  not  emergent; 
however,  the  structure  should  be  put  on  a  repair 
program  and  monitored.  Welded  spans  should 
be  carefully  monitored  because  cracks  may  pro- 
pagate to  an  area  where  they  may  grow  upwards 
into  the  web. 

Intermediate  Stiffeners 

If  not  protected  with  paint,  intermediate  stif- 
feners usually  corrode  at  the  bottom  flange  area 
due  to  dirt  and  moisture  accumulation.  Because 
they  are  required  only  to  prevent  lateral  com- 
pressive buckling  of  the  web  plate  as  the  com- 
pression flange  deforms  under  load,  it  is  com- 
mon practice  to  cut  off  the  corroded  areas  af- 
fected, rather  than  repair  using  a  patch  plate. 
The  exception  would  be  on  a  continuous  span 
where  the  bottom  flange  near  the  support  is  in 
compression.  In  this  case  the  stiffener  must  be 


repaired,  thereby  restoring  lateral  web  capacity. 
An  exception  will  also  occur  at  inside  stif- 
feners on  welded  spans  which  may  be  connected 
to  transverse  bracing  or  floor  beams.  In  these 
cases,  the  design  must  be  checked  to  ensure  that 
lateral  deformations  at  the  connection  caused 
by  out-of-plane  bending  do  not  induce  fatigue 
cracks. 

Top  and  Bottom  Flanges 

Corrosion,  if  allowed  to  progress,  will  result 
in  a  decrease  in  structural  capacity.  It  is  impor- 
tant that  the  extent  of  corrosion  damage  is  ac- 
curately reported  during  inspection  so  that  a 
proper  structural  rating  evaluation  can  be  made. 

Usually  a  reduced  section  is  evaluated  only 
for  its  ultimate  capacity.  However,  if  the  struc- 
ture is  on  a  high  tonnage  mainline  carrying  a 
large  percentage  of  100  ton  car  traffic,  a  fatigue 
capacity  evaluation  should  also  be  made.  This 
involves  calculating  the  stress  ranges  at  critical 
fatigue  prone  flange  locations  and  comparing 
them  to  permissible  fatigue  stress  limits.  If 
found  deficient,  these  locations  should  be  an- 
nually monitored  closely  for  signs  of  cracking 
until  the  deficiencies  are  corrected. 

For  a  simple  supported  girder,  it  is  obvious 
that  the  center  of  the  span  is  the  most  critical 
location  for  the  flanges.  It  should  be 
remembered,  though,  that  because  the  load  is 
moving,  maximum  bending  can  also  occur  at 
least  five  feet  on  either  side  of  the  center. 
Therefore,  corrosion  damage  is  also  critical  at 
these  locations.  Particular  attention  should  be 
given  to  any  web  splices  located  in  this  zone, 
because  of  the  capacity  reduction  caused  by  the 
rivet  holes. 

Generally,  top  flanges  require  greater  load 
capacities  than  bottom  flanges  because  they  are 
required  to  resist  lateral  buckling  as  well  as  ben- 
ding stresses.  Similar  to  beam  spans,  top  flanges 
are  more  susceptible  to  corrosion  damage  from 
dirt  and  moisture  accumulation  beneath  the 
deck.  In  the  case  of  open  decks,  corrosion  can 
reduce  the  flange  section  sufficienUy  to  permit 
moon-shaped  cracking  beneath  ties  to  occur. 
This  type  of  cracking  is  caused  by  the  bending 
action  of  the  ties  which  tend  to  locally  deform 
the  top  flange  section. 

Web  Plates 

In  built-up  girders,  areas  of  the  web  just 
above  the  bottom  flange  angles  are  susceptible 
to  corrosion  damage.  Normally,  a  reduction  in 
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thickness  does  not  affect  bending  capacity. 
However,  if  the  web  becomes  holed  over  a  long 
length,  a  discontinuity  in  the  girder  section  will 
be  introduced,  resulting  in  increased  bending 
stresses  at  other  points  of  the  bottom  flange 
angles.  When  this  occurs  it  becomes  necessary 
to  restore  structural  capacity  by  bolting  patch 
plates  to  the  web  and  bottom  flange  angles. 
Another  area  of  the  web  affected  by  corro- 
sion is  at  the  ends  of  girders.  Because  the  web 
is  required  to  resist  shear  stresses,  which  are 
highest  at  the  supports,  any  reduction  in 
thickness  must  be  reported,  and  a  proper  struc- 
tural rating  performed. 

Bracing  Systems 

Top  horizontal  bracing  angles  are  required 
to  resist  lateral  and  longitudinal  forces  transfer- 
red from  the  deck.  Measurements  of  forces 
from  actual  train  traffic  recorded  loads  as  high 
as  20  kips  in  bracing  members.  Any  loose  or 
broken  rivets  in  connections  should  be  reported, 
and  replaced  as  soon  as  possible.  Gusset  plates 
corroded  more  than  50  percent  of  their  original 
thicknesses  should  be  placed  on  a  repair 
program. 

Badly  corroded  connections  on  high  speed 
mainlines  are  prone  to  sudden  cracking  and 
should  be  monitored  until  repaired.  If  found 
cracked,  a  speed  restriction  of  10  miles  per  hour 
should  be  placed  until  repairs  are  performed. 

Bottom  bracing  angles  on  deck  plate  girders 
are  required  to  resist  wind  loads  acting  on  the 
span.  As  such,  badly  corroded  angles  or  gusset 
plates  are  not  as  critical  as  those  in  the  top  brac- 
ing system. 

Transverse  Bracing 

Transverse  bracing  is  required  to  ensure  that 
each  girder  will  deflect  equally  under  live  load. 
In  general  they  behave  well  and  are  free  of 
problems.  The  exception  occurs  at  bearing  loca- 
tions at  the  ends  of  skewed  spans,  where  gusset 
plates  are  prone  to  cracking  due  to  lateral  end 
span  reaction  forces.  The  situation  commonly 
occurs  when  the  bearings  have  not  been  de- 
signed to  rotate  laterally  as  is  the  case  with  flat 
plate  bearings. 

Through  Plate  Girders 

Girders  of  through  plate  girder  spans  have 
the  same  problems  as  those  of  deck  plate  girder 
spans  and  will  not  be  discussed  further  in  this 
section. 


Floor  Beams 

Because  the  top  flanges  of  floor  beams  are 
at  the  level  of  the  ties  on  open  decks,  they  are 
susceptible  to  corrosion  damage  if  not  protected 
with  paint.  Like  any  non-redundant  bending 
member,  significant  reduction  in  section  should 
be  reported  and  a  proper  structural  rating  per- 
formed. Any  subsequent  action  to  be  taken  will 
depend  on  the  rated  capacity.  Because  floor 
beams  are  subjected  to  a  greater  number  of  load 
cycles  over  their  lifetimes,  a  fatigue  capacity 
evaluation  should  also  be  made  at  crack  prone 
details. 

Corrosion  also  affects  areas  of  the  webs 
above  and  below  the  stringer  to  floor  beam  con- 
nections. Although  the  capacity  of  the  floor 
beam  itself  is  seldom  affected,  significant  web 
reductions  should  be  monitored  regularly  for 
signs  of  cracking  caused  by  out-of-plane  bend- 
ing of  the  stringers  which,  because  of  their  stiff 
connections,  behave  as  partially  fixed  ended 
members.  Generally  this  will  not  occur  until  the 
web  reductions  have  extended  beyond  the  width 
of  the  stringer  connection  angles. 

Repairs  to  the  web  are  very  expensive  and 
usually  involve  removing  the  stringers,  bolting 
in  a  patch  plate  then  replacing  with  new,  shorter 
stringers. 

Fatigue  of  the  floor  beam  itself  has  already 
been  discussed;  however,  the  floor  beam  to 
main  girder  connection  is  a  very  fatigue-prone 
area  and  should  be  emphasized.  In  particular 
for  welded  details,  the  connecting  interior  stif- 
fener  of  girders  can  be  critical  problem  areas. 
There  are  many  structures  that  have  been 
designed  with  stiffeners  terminating  three  or 
four  inches  above  the  bottom  flange.  This  detail 
is  regarded  as  a  "C"  fatigue  category  which 
means  that  long  term  live  load  stresses  in  the 
main  girders  as  low  as  10  kips  per  square  inch 
are  sufficient  to  induce  cracking  at  this  loca- 
tion. The  weld  termination  points  are  the  most 
likely  areas  where  cracking  will  initiate. 

Stringers 

Similar  to  beam  spans,  stringers  are  affected 
by  corrosion  damage  caused  by  dirt  and 
moisture  trapf)ed  under  the  supported  deck.  Any 
significant  corrosion  should  be  reported  and  a 
structural  rating  performed.  Particular  attention 
should  be  given  to  floor  systems  with  only  two 
stringers  supporting  the  deck  because  of 
non-redundancy. 
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Being  short  in  length,  stringers  are  subjected 
to  a  large  number  of  loading  cycles  over  time. 
Usually,  they  have  been  designed  with  a  high 
load  carrying  capacity.  However,  corrosion  of 
the  bottom  tension  flange  can  reduce  this  capaci- 
ty sufficiently  enough  to  result  in  fatigue  crack- 
ing and  must  be  monitored. 

The  connection  of  the  stringer  to  the  floor 
beam  is  a  fatigue-prone  area.  There  are  two 
types  of  connections  that  have  been  detailed 
over  the  years  by  designers.  The  first  is  known 
as  the  double-angled  shear  connection  which 
runs  full  depth  of  the  stringer.  Although  the 
design  of  this  detail  assumes  that  the  stringer 
will  rotate  above  the  connection  angles  like  a 
hinge,  it  is  prevented  from  doing  so  because 
the  connection  is  too  rigid.  As  a  result,  loose 
or  broken  rivets  are  often  found  during 
inspection. 

Any  corrosion  of  the  connecting  angles,  par- 
ticularly at  the  fillets  will  greatly  decrease 
fatigue  capacity  and  should  be  protected  by 
painting  as  required. 

The  second  type  of  stringer  to  floor  beam 
connection  is  known  as  a  "seated  connection", 
in  which  the  stringer  is  seated  directly  on  the 
top  flange  of  the  floor  beam.  This  type  of  con- 
nection allows  a  great  deal  of  deformation  to 
occur  under  load  and  is  generally  not  strong 
enough  to  resist  today's  continuous  heavy  load 
effects. 

If  the  stringer  and  top  flange  of  the  floor  beam 
are  rigid  enough,  connecting  rivets  will  often 
break  because  of  prying  forces  produced  as  the 
stringer  rotates  in  bending.  On  the  other  hand, 
if  the  rivets  or  bolts  are  strong  enough  but  the 
top  flange  of  the  floor  beam  is  permitted  to 
locally  deform,  moon-shaped  cracking  may 
develop.  This  often  occurs  when  the  stiffener 
located  beneath  the  stringer,  on  the  floor  beam, 
does  not  properly  bear  on  the  top  flange. 

The  best  retrofit  solution  to  the  problems 
associated  with  seated  connections  is  to  stiffen 
the  floor  beam  flange  angles  by  adding  addi- 
tional bearing  stiffeners  and  then  replacing  the 
rivets  holding  down  the  stringer  with  A325  high 
strength  bolts.  If  the  bolts  are  still  periodically 
cracking,  it  may  be  necessary  to  place  a  per- 
manent slow  order  on  the  bridge. 

Trusses 

A  truss  is  a  structure  which  is  designed  to 
have  each  member  carry  loads  axially,  in  ten- 
sion or  compression.  Most  trusses  range  in 


length  from  200  to  400  feet;  however,  trusses 
spanning  as  short  as  150  feet  and  as  long  as 
1,000  feet  (Quebec  Bridge)  have  also  been 
designed. 

Of  the  several  different  types  of  steel  trusses 
used  in  railway  designs,  probably  the  most  com- 
mon is  the  Pratt  truss.  In  this  design,  all 
diagonal  truss  members  are  required  to  carry 
loads  in  tension  and  all  vertical  truss  members 
in  compression  (except  hangers,  which  carry 
loads  from  floor  beams).  As  with  all  simple 
trusses,  the  top  chords  carry  loads  in  compres- 
sion and  the  bottom  chords  in  tension. 

In  order  to  properly  account  for  the  move- 
ment of  train  loads  to  various  positions  on  the 
span,  Pratt  trusses  are  usually  designed  with  ad- 
ditional diagonal  members  called  "counters" 
in  some  of  the  panels,  which  act  to  ensure  that 
no  diagonal  member  will  be  subjected  to  com- 
pressive forces. 

Floor  systems  for  trusses  are  similar  in  design 
and  are  subjected  to  the  same  problems  as  those 
for  "Through  Plate  Girder"  spans  and  will  not 
be  discussed  further  in  this  section. 

Top  Chords 

Top  chords,  being  in  compression,  are  usual- 
ly fabricated  as  built-up  box  sections  in  order 
to  provide  sufficient  rigidity  to  resist  buckling. 
With  the  exception  of  structures  located  in 
highly  corrosive  environments,  corrosion  does 
not  usually  affect  the  top  chords  of  through 
trusses  because  dirt  and  moisture  do  not  tend 
to  accumulate.  The  top  chords  of  deck  trusses, 
particularly  those  which  direcfly  support  an 
open  or  ballasted  deck,  are  much  more  suscep- 
tible to  corrosion  damage.  This  type  of  deck 
truss  has  a  top  chord  which  is  subjected  to  com- 
pressive forces  as  well  as  bending  moments 
from  the  deck. 

Fatigue  is  not  a  problem  for  top  chords  of 
trusses,  because  they  are  in  compression.  This 
is  not  necessarily  true  for  deck  trusses  with  top 
chords  which  direcUy  support  the  deck  in 
bending. 

Bottom  Chords 

Bottom  chords  may  be  fabricated  from  built- 
up  components  such  as  plates,  angles  or  chan- 
nels, or  they  may  be  made  from  forged  eyebars. 

Unlike  shorter  spans  which  can  be  subjected 
to  maximum  stresses  under  the  passage  of  each 
truck  or  car,  trusses  are  usually  subjected  to 
maximum  stresses  under  the  action  of  several 
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vehicles  at  once.  As  such,  bottom  chords  are 
not  affected  by  fatigue  problems  unless  the  sec- 
tion is  significantly  weakened  by  corrosion. 
Forged  eyebars  should  be  monitored  careftilly 
for  signs  of  wear  at  the  pins.  If  this  situation 
occurs,  some  of  the  bars  making  up  the  chord 
section  may  be  "loose"  and  not  properly  share 
in  load  carrying.  This  will  result  in  the  other 
bars  being  over  stressed  and  susceptible  to 
fatigue  cracking.  This  situation  must  be 
remedied  as  soon  as  possible,  and  a  slow  order 
placed  until  repair  work  has  been  completed. 

Diagonal  and  Vertical  Members 

Similar  to  chord  members,  diagonal  and  ver- 
tical truss  members  carrying  compressive  forces 
are  not  affected  by  fatigue.  Members  acting  in 
tension  are  much  more  critical,  because  they 
are  subjected  to  a  greater  number  of  load  cycles 
than  bottom  chord  members. 

Particular  attention  should  be  given  to  eyebar 
sections.  These  should  be  constantly  checked 
to  ensure  that  all  bars  comprising  a  diagonal  or 
vertical  member  are  properly  sharing  the  load. 
If  not,  it  may  be  necessary  to  use  retrofit  techni- 
ques such  as  flame  shortening  or  tightening  of 
turn  buckles  where  applicable. 

Hangers 

Hangers  act  in  tension  and  are  the  most 
critical  members  of  a  truss  because  they  direcdy 
carry  floor  beam  loads.  They  are  therefore  sub- 
jected to  the  highest  number  of  load  cycles  of 
any  truss  member. 

Any  significant  corrosion  damage  should  be 
reported  and  the  hanger  evaluated  for  structural 
capacity  and  fatigue  capacity. 

Hangers  made  from  eyebars  should  be 
checked  at  the  pins  for  signs  of  wear  to  ensure 
that  all  bars  are  properly  sharing  in  load  carry- 
ing. Particular  attention  should  be  given  to  steel 
surfaces  around  the  eyelet  which  are  .sensitive 
to  fatigue  cracking. 

Any  strengthening  work  done  on  hangers, 
verticals  or  diagonals,  involving  welding  should 
be  carefully  inspected  regularly  for  signs  of 
cracking.  If  possible,  the  welds  should  be 
peened  to  reduce  the  potential  for  fatigue 
cracking. 

Traction  Bracing 

Traction  bracing  is  used  to  transfer  longi- 
tudinal braking  forces  imposed  on  the  deck  by 
trains,  to  the  bearings,  without  causing  lateral 


bending  of  the  floor  beams. 

Many  trusses  were  not  initially  designed  with 
this  member.  Therefore,  any  structure  in  opera- 
tion which  does  not  have  traction  bracing  should 
be  evaluated  for  additional  stresses  imposed  on 
floor  beams,  particularly  end  floor  beams. 

End  Posts 

End  posts  are  required  to  transfer  truss  forces 
to  the  bearing  supports  as  well  as  act  as  a  frame 
to  resist  lateral  wind  forces  acting  on  the  truss. 
Because  it  is  in  compression,  this  member  is 
not  affected  by  fatigue. 

It  is  most  important  that  any  damage  caused 
to  the  end  post  through  collision  should  be  prop- 
erly evaluated  for  its  effect  on  buckling  capacity 
and  if  required,  load  and  speed  reductions  plac- 
ed until  repairs  have  been  made. 

Pins  and  Connections 

Pins  are  very  difficult  to  inspect.  However, 
efforts  must  be  made  to  check  for  signs  of  wear 
or  cracking.  Evidence  of  rust  staining  could  be 
a  sign  of  cracking.  Loose  eyebars  may  be 
evidence  of  pin  wear.  If  a  problem  at  the  pin 
is  suspected,  a  thorough  radiographic  examina- 
tion should  be  performed. 

Corrosion  in  plate  connections  should  be 
carefully  monitored,  particularly  at  connections 
to  fatigue  sensitive  members  such  as  hangers, 
diagonals  and  floor  beam  to  vertical 
connections. 

Steel  Bridge  Bearings 

Bridge  bearings  are  required  to  safely  transfer 
all  loads  from  the  superstructure  to  the  suppor- 
ting substructure.  They  must  spread  reactions 
over  adequate  bearing  areas  and  must  also  per- 
mit longitudinal  and  transverse  rotations  of  the 
ends  of  spans  as  well  as  accommodate  thermal 
expansion  and  contraction  movements. 

If  the  bearings  seize  and  prevent  rotation  or 
thermal  movements  from  taking  place,  serious 
restraining  forces  could  be  generated  in  steel 
members.  Often,  these  are  dissipated  through 
the  various  built-up  components  and  connec- 
tions making  up  the  span.  For  this  reason, 
trusses  have  a  greater  ability  to  dissipate  loads 
than  through  plate  or  deck  plate  girders. 

For  truss  spans,  the  bottom  chords  are  the 
most  critically  affected  elements,  particularly 
in  the  two  end  bays  nearest  to  the  supports. 
Diagonals,  verticals  and  connections  (par- 
ticularly at  the  bearings)  in  end  bays,  and  the 
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diagonals  of  wind  braced  bays  may  also  be 
affected. 

Long  span  through  plate  and  deck  plate 
girders  can  be  greatly  affected  by  restraining 
forces.  The  most  critical  areas  are  the  flanges, 
particularly  the  bottom  flanges  immediately 
above  the  bearings. 

Most  short  and  medium  spans  can  accom- 
modate the  effects  of  frozen  bearings.  However, 
critical  areas  of  longer  spans  may  be  subjected 
to  increased  stresses  due  to  the  effects  of  frozen 
bearings,  which  must  be  included  in  any  struc- 
tural capacity  or  fatigue  evaluations. 

If  it  is  found  that  these  additional  stresses  are 
too  great,  the  improperly  functioning  bearings 
must  be  replaced. 


Conclusion 

Each  type  of  steel  span  contains  critical  prob- 
lem areas  affected  by  corrosion  and  fatigue.  It 
is  important  that  these  areas  are  properly  in- 
spected on  a  regular  basis  and,  if  deteriorated, 
evaluated  for  their  structural  capacity  as  well 
as  long  term  fatigue  capacity. 

Thank  you.  Are  there  any  questions? 

Member:  Do  you  actually  put  a  10  mile  an 
hour  slow  order  on  all  your  trusses  of  loose 
diagonals? 

Mr.  Lipkus:  No,  well,  if  we  find  them.  Gen- 
erally we  try  to  evaluate  if  there  is  a  problem. 

President  Kapp:  Thank  you,  Steve.  At  this 
time  I  would  like  to  call  on  Don  Bessey,  our 
past  president.  Don. 


Introduction  of  Past  Presidents 


Mr.  Bessey:  Thank  you,  John.  It  is  a  plea- 
sant chore  to  bring  our  past  presidents  back  one 
more  time.  However,  in  the  case  of  many  of 
our  past  presidents,  they  haven't  quit  working, 
they  don't  fade  away,  they  just  keep  working. 
We  have  a  total  of  five  past  presidents  with  us 
today.  I  would  like  to  ask  if  they  would  come 
forward  and  stand  in  front  of  the  podium  and 
be  recognized.  They  are:  R.  D.  (Bob)  Hellweg, 
retired  regional  engineer  with  Amtrak,  Presi- 
dent 1966-1967;  W.  C.  (Wally)  Sturm,  senior 
project  engineer,  Elgin,  Joliet  &  Eastern 
Railway,  President  1978-1979;  J.  (Jim)  Bud- 
zileni,  retired  senior  structural  designer  with  D- 
linois  Central  Gulf,  President  1983-1984.  Jim 
isn't  with  us  at  this  moment.  He  is  here  at  the 
conference,  but  he  is  with  the  ladies  on  the  bus. 
You  know,  it's  a  rotten  dirty  job  but  someone 
has  to  do  it.  Jim  is  the  smartest  past  president 
we  have.  (Laughter)  J.  M.  (Jim)  Williams, 
retired  supervisor  B&B  from  the  Elgin,  Joliet 


&  Eastern  Railway,  President  1985-1986.  I 
want  to  make  a  comment  about  a  past  president 
who  is  not  here  today.  I  had  a  report  on  him 
last  year— a  very  gloomy  report,  and  that  was 
Omer  Denz  who  was  President  in  1984-1985. 
Omer  was  in  a  very  serious  automobile  acci- 
dent last  year  and  I  want  to  assure  you  he  is 
up  and  walking  around.  We  went  to  a  baseball 
game  together  in  August,  and  he  went  to  the 
Milwaukee  Road  picnic  last  Saturday.  So  I 
would  like  to  report  today  he  is  as  good  as  new 
and  he  passes  his  best  to  all  of  you. 

President  Kapp:  It  is  nice  to  see  our  past 
presidents  and  in  several  cases  you'll  be  see- 
ing more  of  them  as  they  are  very  active  in  the 
Association. 

At  this  time  I  would  like  to  ask  Don  Bessey 
to  come  up  once  more  and  introduce  the  slate 
of  candidates  recommended  by  the  Nominating 
Committee  for  consideration  of  officers  for  the 
upcoming  year. 
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Mr.  Bessey:  Thank  you,  John.  Members  of 
the  Association,  your  B&B  Association 
Nominating  Committee  is  primarily  made  up 
of  past  presidents  of  the  Association.  However 
we  also  receive  input,  comments,  from  those 
officers  who  will  be  guiding  the  Association  in 
the  coming  year  and  I  think  that  is  a  very  good 
idea,  since  they  are  the  ones  who  are  going  to 
have  to  work  with  these  officers  for  the  com- 
ing year. 

The  Nominating  Committee  respectfully  sub- 
mits for  nomination  the  following  slate  of  of- 
ficers: for  President,  Donald  J.  Lewis,  Senior 
Structural  Designer,  Illinois  Central  Gulf 
Railroad,  Chicago,  Dlinois;  Senior  Vice  Presi- 
dent, Raymond  A.  Tallent,  Jr.,  Process  Engi- 
neer Structures,  Norfolk  Southern  Corporation, 
Adanta,  Georgia;  Junior  Vice  President,  Byron 
T.  Bums,  Steel  Bridge  Inspector,  Atchison 
Topeka  &  Santa  Fe  Railway,  Topeka,  Kansas; 
Junior  Vice  President,  John  J.  Homey,  General 
Structures  Constmction  Engineer,  Union 
Pacific  Railroad,  Omaha,  Nebraska.  For  Direc- 
tors, those  previously  elected  and  will  continue 
to  serve  with  term  of  office  ending  in  1988  are: 
Mark  C.  Walbmn,  Manager  Engineering  De- 
sign, Amtrak,  Chicago,  Illinois;  Donald  L. 
Steele,  Manager  Structures  Scheduling,  Union 
Pacific,  Omaha,  Nebraska;  and  submitted  for 
nomination  to  fill  one  year  unexpired  term  as 
Director,  Stephen  Lipkus,  Engineer  Mainte- 
nance Development,  Canadian  National,  Mon- 
treal, Quebec,  Canada.  For  Director,  those 
previously  elected  and  will  continue  to  serve 
with  term  of  office  ending  in  1989  are:  Charles 
E.  Thompson,  B&B  Master,  Canadian  Pacific 
Rail,  Vancouver,  British  Columbia;  H.  L. 
Davidson,  General  Supervisor  B&B,  CSX, 
Corbin,  Kentucky;  John  A.  VanHuis,  Wiscon- 
sin Central  Limited,  Madison,  Wisconsin.  For 
Directors,  submitted  for  nomination  to  fill  a 
three  year  term  with  term  ending  in  1990  are: 
William  H.  Nelson,  Manager  Maintenance  of 
Way  Training,  Burlington  Northern,  Kansas 
City,  Kansas;  Thomas  J.  Parker,  Project  Man- 
ager, Envirodyne  Engineers,  Chicago,  Illinois; 
and  Randall  C.  Karsten,  Bridge  and  Building 
and    Utility    General    Foreman,    St.    Louis 


Southwestem  Railway,  Hutchinson,  Kansas. 
Mr.  President,  this  is  the  report  of  the 
Nominating  Committee. 

President  Kapp:  Thank  you,  Don.  You  have 
all  heard  the  slate  of  officers  recommended  by 
the  Nominating  Committee.  Are  there  any  fur- 
ther nominations  from  the  floor?  There  being 
no  other  nominations,  I  will  accept  a  motion 
that  the  slate  submitted  by  the  Nominating  Com- 
mittee be  elected.  Do  I  have  a  motion? 

Member:  So  moved. 

President  Kapp:  Is  there  a  second? 

Member:  Second. 

President  Kapp:  The  motion  has  been  made 
and  seconded  that  the  slate  of  candidates  recom- 
mended by  the  Nominating  Committee  be 
elected  to  the  offices  specified.  All  in  favor 
signify  by  saying  aye.  Those  opposed?  The  ayes 
have  it.  I  hereby  declare  these  officers  duly 
elected. 

I  would  like  to  introduce  a  few  of  the  new 
officers.  You  have  seen  many  of  them  around. 
I  ask  that  they  all  come  up  front  as  I  call  their 
name.  President-elect  is  Don  Lewis;  Senior 
Vice  President,  Ray  Tallent;  First  Junior  Vice 
President,  Byron  Burns;  Second  Junior  Vice 
President,  John  Homey.  Most  of  the  older 
directors  you  have  seen  before  but  I  would  like 
to  call  the  new  ones  up.  Steve  Lipkus,  Bill 
Nelson,  Tom  Parker  and  Randall  Karsten. 

Thank  you,  gentlemen.  (Applause) 

We  will  now  proceed  with  our  business  ses- 
sion and  provide  the  necessary  reports.  If  there 
are  any  questions  concerning  any  one  of  the 
reports,  I  request  that  you  hold  your  questions 
until  after  the  report  has  been  given,  so  we  can 
answer  them  all  at  one  time.  I'll  call  on  Pat 
Weissmann  first  to  give  the  Secretary's  Report. 
Pat,  as  I  think  you  all  must  realize  by  now  is 
the  person  who  does  a  lot  of  the  work  for  the 
Association.  During  the  time  that  I  have  been 
here  I  have  grown  to  know  Pat  quite  well  and 
I  have  always  appreciated  the  professional  at- 
titude she  brings  to  her  job  and  the  way  she  does 
it.  (Applause) 

Mrs.  Weissmann:  Thank  you.  Mr. 
President. 
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SECRETARY'S  REPORT 

September  1,  1986  Through  August  31,  1987 

Total  members,  September  1 ,  1986 680 

New  members  since  September  1 _61 

741 

Less:  Dropped  —  Active   58 

Associate 7 

Life   1 

Deceased  —  Active 2 

Associate  2 

Life _6         76 

Total  members,  August  31,  1987 665 

President  Kapp:  Thank  you,  Pat.  Any  questions  about  that  report?  I  might  also  add  that  at 
our  Board  meeting  right  before  the  conference  began  we  approved,  as  I  remember  and  Pat  can 
correct  me,  15  new  members,  so  we  are  right  back  at  680  after  the  conference,  and  we  hope 
we  will  pick  up  up  a  few  new  members  here. 

Now  I  would  like  one  of  those  past  presidents  who  is  still  very  much  active,  Jim  Williams, 
to  come  up  and  give  us  the  Treasurer's  Report. 

Mr.  Williams:  Mr.  President,  ladies  and  gentlemen,  as  you  can  remember  a  few  years  ago 
we  were  about  one  step  in  front  of  the  sheriff  and  quite  worried  about  it  at  time.  Our  situation 
has  improved  somewhat  as  you  will  see  by  the  following  report. 

TREASURER'S  REPORT 

September  1,  1986  Through  August  31,  1987 

Checking  account  balance,  September  1,  1986 $  3,287.38 

RECEIPTS 

Dues $9,739.79 

Advertising  —  1984 150.00 

1986 9,600.00 

1986  conference  receipts  (net) 2,976.61 

Interest  on  checking  account 223.82 

Miscellaneous 120.00 

Transfer  of  funds 7,200.00         30,010.22 

33,297.60 

DISBURSEMENTS 

Salaries   $7,604.42 

Payroll  taxes 641 .27 

Office  rent,  utilities  &  insurance 1,195.69 

Office  supplies   248.66 

Equipment  purchase,  rent  &  repair 673.40 

Stationery  &  printing     1 ,203.61 
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Membership  certificates 237.74 

Postage 873.26 

Proceedings  —  1985 45. 13 

1986 8,458.16 

Advertising  —  1986 19.10 

Conference  —  1986 193. 12 

1987 364.00 

Executive  Committee  meetings 1,048.95 

Refund  of  overpayment  of  dues   60.00 

Transfer  to  savings  &  loan  association 3,000.00 

Miscellaneous  (incl.  foreign  check  charges) 166.03          26,032.54 

Checking  account  balance,  August  31,  1987 $  7,265.06 

Homewood  Federal  S&L  Money  Market $1,399.55 

Homewood  Federal  S&L  Certificate  5,520.56  6,920. 1 1 

Total  funds,  August  31,  1987 $14,185.17 

President  Kapp:  Thank  you,  Jim.  Are  there  any  questions  about  our  Treasurer's  Report?  No? 
Very  good. 

At  this  time  then,  I  would  like  to  ask  another  of  our  past  presidents,  Wally  Sturm,  to  give 
us  the  Auditor's  Report. 

AUDITING  COMMITTEE  REPORT 

To  the  Members  of  the  American  Railway  Bridge  and  Building  Association: 

Gentlemen: 

The  undersigned  have  examined  the  books  of  the  Secretary  and  report  of  the  Treasurer  for 
the  period  September  1,  1986,  through  August  31,  1987,  inclusive,  and  have  found  them  to  be 
correct  as  of  August  31,  1987. 

(signed)  J.  R.  Iwinski,  Chairman 
(signed)  J.  R.  Williams 
(signed)  W.  C.  Sturm 

President  Kapp:  Thank  you.  Are  there  any  questions  about  the  Auditing  Committee's  report? 
1  would  like  to  thank  the  Auditing  Committee  for  volunteering  their  help  and  serving.  Some 
of  these  people  have  been  officers  in  the  past  and  we  appreciate  their  coming  out  and  still  helping 
us. 

At  this  time  1  would  like  to  call  on  Bill  Nelson  for  the  Necrology  Report. 

NECROLOGY  REPORT 

To:  President  and  Members  of  the  American  Railway  Bridge  and  Building  Association. 

It  is  with  grief  and  regret  that  we  report  the  known  loss  of  ten  members  through  death  during 
the  past  year.  It  is  possible  that  other  members  have  passed  away  during  the  year  of  whom  wc 
have  no  information.  If  you  know  of  anyone,  please  report  their  names  to  the  Secretary.  The 
following  have  been  reported  since  our  last  Annual  Conference  in  September.  1986: 
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R.  M.  Brown 

Chf.Engr.(Ret.) 

UP  RR 

Joined  9-27-67;  Died  8-17-87 

J.  M.  Eargle 

Mast.  Carptr.  (Ret.) 

Seaboard 

Joined  9-1-53;  Died  3-24-83 

Duane  G.  Hansen 

VP  Sis. 

Lewis  Bolt  &  Nut  Co. 

Joined  3-8-62;  Died  8-31-87 

W.  A.  Hutcheson 
Supv.Wk. Equip. (Ret.) 
C&O  Ry. 
Joined  1-1-39;  Died  7-3-85 

J.  E.  Hutto 

Gen.Br.Insp.(Ret.) 

Seaboard 

Joined  2-28-51;  Died  8-1-86 


A.  C.  Johnson 

Eng.B&B  (Ret.) 

EJ&E  Ry. 

Joined  12-11-44;  Died  9-4-86 

A.  K.  Johnson 

Sls.Mgr. 

Detzel  Construction 

Joined  9-17-75;  Died  11-24-86 

George  E.  Robinson 

Asst.Chf.Engr.  (Ret.) 

NYC 

Joined  9-10-48;  Died  12-5-86 

Lee  VanScoyoc 

Arch.  (Ret.) 

ICG 

Joined  3-14-60;  Died  10-24-86 

Arthur  B.  Wang 
Supv.B&B  (Ret.) 
Monon  RR 
Joined  10-3-50;  Died  2-7-84 


I  would  like  to  ask  for  a  moment  of  silence  in  honor  of  our  deceased  members. Respect- 
fully submitted, 
W.  H.  Nelson 

President  Kapp:  Thank  you,  Bill.  Are  there  any  questions  or  discussion  regarding  these  reports 
you  have  just  heard?  If  there  are  no  questions  or  discussions,  I  will  entertain  a  motion  that  these 
reports  be  approved  as  given. 

Member:  So  moved. 

President  Kapp:  Is  there  a  second? 

Member:  Second. 

President  Kapp:  The  motion  has  been  made  and  seconded.  All  in  favor  signify  by  saying 
aye.  Opposed?  The  motion  is  carried  and  the  reports  are  approved. 

Let's  go  onto  our  next  special  feature  if  we  may.  May  I  have  Ray  Tallent  up  here? 

Mr.  Tallent:  The  next  special  feature  is  replacing  Norfolk  Southern's  timber  bridge  across 
Lake  Pontchartrain  which  will  be  presented  jointiy  by  John  Carrato  of  Alfred  Benesch  and  myself. 
John  is  currently  employed  by  Alfred  Benesch  and  Company  as  an  Associate.  He  received  his 
B.S.  and  M.S.  in  civil  engineering  from  the  University  of  Illinois  at  Champaign-Urbana.  John 
is  a  registered  professional  engineer  in  Illinois  and  a  registered  structural  engineer  in  Illinois. 
He  is  a  member  of  the  American  Railway  Engineering  Association,  the  American  Society  of 
Civil  Engineers  and  the  American  Concrete  Instimte. 

And,  as  long  as  I  am  up  here  I  will  introduce  myself.  (Laughter)  As  you  all  know,  I  am  Ray 
Tallent,  Process  Engineer-Structures  with  the  Norfolk  Southern.  I  started  work  with  the  Southern 
Railway  in  1971  and  have  held  positions  on  the  Southern  and  Norfolk  Southern  such  as  track 
supervisor,  B&B  supervisor,  systems  division  engineer,  division  engineer,  and  general  B&B  super- 
visor until  my  present  position  of  process  engineer. 

I'll  let  John  lead  off.  He  is  going  to  give  a  little  bit  of  background  on  the  design  criteria.  Then 
I  will  come  back  and  give  you  a  slide  presentation  rundown  on  some  of  the  construction  work 
that  has  been  going  on.  John. 
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John  S.  Carrato 

Associate 
Alfred  Benesch  and  Company 

Raymond  A.  Tallent 

Process  Engineer-Structures 
Norfolk  Southern 


I  am  quite  honored  to  get  the  chance  to  pre- 
sent this  talk  to  you  today.  I  would  like  to  start 
by  thanking  the  Norfolk  Southern  on  behalf  of 
Alfred  Benesch  and  Company  for  the  oppor- 
tunity to  work  with  them  on  such  a  unique  and 
rewarding  project. 

For  those  of  you  who  are  unfamiliar  with 
Lake  Pontchartrain,  it  is  a  large  brackish  lake 
located  in  southern  Louisiana.  New  Orleans  is 
located  on  the  southeastern  shore,  and  the  Nor- 
folk Southern  trestle  crosses  the  lake  on  the  far 
east  side  near  Highway  1 1 . 

Construction  of  the  existing  trestle  started  in 
February  of  1882  and  was  completed  in 
September  of  1883.  The  original  trestle  was 
about  21.6  miles  long.  The  2.3-mile  long  north 
approach,  which  was  placed  on  fill  was  com- 
pleted in  1891.  The  13.5-mile  long  south  ap- 
proach was  filled  hydraulically  by  a  dredge  and 
was  completed  in  1896.  Over  the  years,  more 
and  more  of  the  railroad  has  been  placed  on  fill, 
leaving  only  5.8  miles  of  trestle  at  the  start  of 
this  project.  This  is  still  believed  to  be  the 
longest  timber  trestle  is  use  today  in  North 
America. 

In  1919,  a  program  was  started  to  drive  pil- 
ing for  intermediate  bents  in  between  the 
original  bents.  Over  the  years,  this  procedure 
has  resulted  in  the  total  reconstruction  of  the 
trestle.  The  current  trestle  consists  of  five  and 
six  pile  bents,  with  a  mixture  of  timber  and  con- 
crete caps.  There  are  concrete  spans  located 
every  1,000  feet  to  limit  the  extent  of  fire 
damage. 

Alfred  Benesch  and  Company  was  asked  to 
work  with  the  Norfolk  Southern  in  designing 
a  replacement  structure  that  could  be  built  in 
line  without  interruption  of  rail  traffic  and 


withstand  the  corrosive  environment  of  brackish 
water.  The  major  railroad  design  requirements 
included  the  following: 

1.  Cooper  E80  live  load  with  impact. 

2.  A  16-foot  wide  ballasted  deck  to  allow 
spotting  of  replacement  ties  alongside  the 
operated  track. 

3.  A  minimum  of  nine  inches  of  ballast  under 
the  tie. 

4.  Eighty-year  service  life  with  minimum 
maintenance. 

5.  Positive  tie-down  for  the  superstructure  to 
resist  high  water  caused  by  hurricane 
winds. 

The  major  railroad  construction  requirements 
included  the  following: 

1 .  Any  element  of  construction  must  be  com- 
pleted within  a  four-hour  work  window 
and  be  able  to  pass  trains.  This  includes 
driving  piles,  placing  and  pouring  pile 
caps  and,  most  critically,  the  removal  of 
existing  trestle  and  the  placement  of  new 
spans. 

2.  Because  the  continuous  welded  rail  can't 
be  cut,  the  lengths  of  the  spans  are 
restricted. 

3.  Because  the  work  is  to  be  performed  by 
railroad  forces,  the  components  must  be 
easily  handled. 

4.  The  superstructure  must  be  able  to  accom- 
modate varying  span  lengths  to  avoid  the 
several  generations  of  piles  that  have  been 
driven  over  the  years. 

The  starting  point  of  the  project  was  to  find 
structural  materials  and  components  that  could 
survive  80  years  in  this  corrosive  environment. 
The  first  step  was  to  perform  a  literature  search 
to  provide  state-of-the-art  information  in  this 
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The  doughnut  crane  set  up  for  pile  driving. 


Concrete  pile  (6)  bent  completed. 


Crawler  crane  (barge  mounted)  setter  rebar 
by  the  capping  crew. 
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area.  We  worked  through  an  information  con- 
sultant who,  using  computer  data  bases,  has  ac- 
cess to  millions  of  abstracts.  Using  key  words 
such  as  bridges,  steel,  concrete  and  corrosion, 
we  searched  the  following  data  bases: 

1.  National  Technical  Information  Service 

2.  Transportation  Research  in  Progress 

3.  Engineering  Index  Compendex 

4.  Federal  Research  in  Progress 

5.  Metal  Abstracts 

6.  Surface  Coating  Abstracts 

We  received  a  bound  set  of  abstracts  from 
the  information  consultant,  each  of  which  had 
one  or  a  combination  of  our  key  words.  From 
the  abstracts,  we  determined  which  papers 
would  be  of  value  and  then  obtained  them.  The 
following  conclusions  were  reached: 

1 .  There  is  no  way  to  use  steel  in  a  corrosive 
environment  without  a  periodic 
maintenance  program. 

2.  The  best  paint  systems  last  about  15  years, 
and  that  is  in  a  non-corrosive  environment. 

3.  Cathodic  protection  is  not  practical  for  this 
type  of  structure,  and  it  should  also  be 
considered  a  maintenance  intensive 
solution. 

4.  When  a  service  life  of  80  years  in  a  cor- 
rosive environment  with  minimum 
maintenance  is  required,  concrete  is  the 
clear  choice. 

5.  Reinforced  concrete  has  been  used  suc- 
cessfully in  brackish  and  marine  en- 
vironments for  years. 

To  properly  evaluate  the  various  methods  of 
corrosion  prevention  in  reinforced  concrete,  it 
is  important  to  understand  the  electrochemical 
corrosion  process.  The  three  requirements  for 
corrosion  are  moisture,  oxygen,  and  electro- 
chemical potential.  The  high  alkalinity  of  ce- 
ment paste  creates  a  protective  iron  oxide  film 
on  the  reinforcing  steel.  However,  high  con- 
centrations of  chloride  ions  from  the  brackish 
water  can  break  down  this  protective  film, 
creating  a  galvanic  cell. 

The  two  basic  ways  to  prevent  corrosion  are 
to  limit  the  penetration  of  chloride  ions  into  the 
concrete  and  to  protect  the  reinforcing  steel  by 
coating  or  cathodic  protections.  The  best  way 
to  prevent  chloride  ion  penetration  is  to  use  high 
quality  concrete.  Not  only  does  it  give  you  high 
compressive  strength,  but  it  gives  you  high 
alkalinity  and  low  permeability.  High  alkalini- 
ty provides  a  stronger  protective  film  that  re- 


quires a  higher  concentration  of  chloride  ions 
to  break  it  down  while  lower  permeability 
allows  less  chloride  ions  to  penetrate  the  con- 
crete. High  quality  concrete  also  provides  good 
mechanical  strength  against  abrasion,  impact 
and  spalling.  To  obtain  a  high  quality  concrete, 
a  low  water-to-cement  ratio  is  required,  as  well 
as  high  quality,  well-graded  aggregates  with  a 
maximum  size  of  three-fourths  inch.  By  using 
precast  concrete,  we  can  provide  the  quality 
control  required  to  produce  a  high  quality  con- 
crete. Precast  concrete  also  allows  easy  inspec- 
tion and  rejection,  if  required. 

The  second  way  to  prevent  chloride  ion 
penetration  is  to  protect  the  concrete  surface. 
Although  coatings  provide  an  airtight,  water- 
proof seal,  they  should  be  considered  mainte- 
nance intensive.  Also,  if  there  is  a  break  in  the 
coating,  a  localized  galvanic  cell  can  be  created. 
Silane  is  a  product  that  is  sprayed  on,  bonding 
with  the  substrate  to  provide  a  water-repellent 
surface.  However,  the  service  life  is  unknown 
at  this  time,  and  silane  will  probably  have  to 
be  reapplied  through  a  periodic  maintenance 
program. 

The  second  approach  to  preventing  corrosion 
is  to  protect  the  reinforcing  steel  directly.  The 
best  and  most  proven  method  is  the  use  of  an 
epoxy  coating.  Its  widespread  use  has  made  it 
very  economical.  Florida  Wire  and  Cable  Com- 
pany has  developed  a  similar  coating  for 
prestressing  strand.  This  cross-linked  polymer 
coating  has  tested  well  in  permeability,  elonga- 
tion and  bond.  The  cost  runs  about  double  that 
of  bare  strand.  Because  it  has  not  been  in  place 
in  an  actual  structure  for  any  length  of  time, 
it  was  decided  not  to  use  it  on  this  project. 

Now  that  the  structural  material  has  been  in- 
vestigated and  chosen,  we  begin  the  second 
phase  of  the  study.  We  needed  to  find  a  struc- 
tural system  that  can  be  built  within  these 
demanding  construction  constraints.  Repeating 
the  more  demanding  constraints,  the  sizes  and 
lengths  of  members  must  be  easily  handled  so 
they  can  be  placed  by  railroad  forces  using 
railroad  equipment;  all  work  must  be  done 
within  a  four-hour  work  window,  including 
driving  piles  and  setting  spans;  and  finally,  all 
work  must  be  done  without  cutting  the  rail. 

Because  of  the  magnitude  of  this  project, 
several  sy.stems  were  studied,  including  ones 
that  could  not  be  handled  by  railroad  forces. 
This  allowed  us  to  provide  cost  comparisons  to 
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performing  the  work  with  railroad  forces  over 
a  15-year  construction  period.  The  system 
chosen  proved  to  be  the  most  economical  for 
the  15-year  plan. 

The  superstructure  chosen  was  two  eight  foot 
wide,  prestressed  concrete,  double  box  girders 
sitting  side  by  side.  They  are  33  inches  deep 
and  range  from  24  feet  to  34  feet  long.  They 
can  easily  be  placed  by  railroad-owned  cranes. 
The  depth  of  the  box  was  held  to  33  inches  to 
provide  freeboard  over  high  water.  The  top  and 
bottom  slabs  are  eight  inches  thick,  while  the 
exterior  webs  are  seven  and  one-half  inches 
thick  and  the  interior  web  is  10  inches  thick. 
The  ballast  stop  is  12  inches  high  and  nine 
inches  wide.  The  strand  pattern  was  chosen  for 
ease  in  fabrication.  Strands  are  spaced  at 
multiples  of  two  inches  for  every  span  length. 
This  means  that  only  one  end  plate  is  required 
for  the  entire  project.  For  the  shorter  spans, 
where  fewer  strands  are  required,  the  extra 
holes  can  be  plugged. 

To  provide  an  80-year  service  life  with 
minimum  maintenance,  the  following  were 
specified: 

1.  High  quality  concrete. 

2.  Four  inches  of  cover  for  all  prestressing 
strands. 

3.  Epoxy  coating  on  all  non-prestressed  steel. 

4.  Design  for  no  tension  in  the  box  girder  to 
eliminate  cracks. 

5.  Four  thousand  (4,000)  psi  compressive 
strength  in  the  concrete  at  transfer  and 
7,000  psi  compressive  strength  in  concrete 
at  28  days. 

6.  Prestressing  steel— one-half  inch  diameter 
stress-relieved  strands  with  a  minimum 
ultimate  strength  of  270,000  psi. 

The  substructure  chosen  was  a  six-pile  bent 
with  composite  piles  and  a  cast-in-place  pile 
cap.  The  composite  piles  can  be  driven  within 
the  work  window  and  the  top  of  the  cap  is  below 
the  trestle  so  that  it  can  be  constructed  without 
interrupting  rail  traffic. 

The  pile  cap  is  cast-in-place  concrete  con- 
struction. Four  thousand  (4,000)  psi  concrete 
was  specified  because  of  the  lack  of  quality  con- 
trol for  ready-mix  or  site  concrete.  It  also  pro- 
vides a  more  workable  mix  in  the  field.  All  rein- 
forcing steel  is  epoxy  coated  with  a  minimum 
of  four  inches  of  cover.  The  pile  cap  is  seven 
feet  six  inches  wide,  three  feet  six  inches  deep 
and  seventeen  feet  six  inches  long.  The  pile 


embedment  ranges  from  a  minimum  of  two  feet 
zero  inches  to  a  maximum  of  two  feet  nine 
inches.  This  ensures  moment  capacity  while 
hopefully  giving  us  enough  leeway  to  avoid  cut- 
ting off  the  concrete  piles. 

Because  the  piles  were  expected  to  be  driven 
between  95  to  100  feet  below  the  top  of  tie,  a 
splice  was  inevitable.  This  allowed  us  to  use 
a  24-inch  square,  35  foot  long  concrete  pile  in 
the  corrosive  zones  and  a  12-inch  diameter  pijje 
pile  in  the  soil  zone.  The  connection  between 
the  two  dissimilar  pile  types  was  accomplished 
by  embedding  a  short  section  of  pipe  in  the  con- 
crete pile.  To  prevent  galvanic  cell  action,  this 
short  section  of  pipe  is  coated  with  coal  tar 
epoxy  inside  and  out.  This  section  is  connected 
to  the  already  driven  pipe  pile  with  a  slip  fit 
splice  that  is  welded  all  around  with  a  one- 
quarter  inch  fillet.  The  concrete  section  of  pile 
is  conventionally  reinforced  with  epoxy-coated 
rebar.  The  compressive  strength  of  the  concrete 
is  7,000  psi  at  28  days.  Reinforcing  was  added 
inside  the  embedded  pipe  section  to  provide  ad- 
ditional stiffness. 

Positive  tie-down  of  the  superstructure  is  pro- 
vided by  a  #1 1  bar  that  is  cast  into  the  pile  cap 
with  a  threaded  coupler  at  its  end.  A  hoop  is 
provided  in  the  box  girder  when  it  is  cast.  After 
the  box  is  placed,  a  #1 1  bar  is  slipped  in  the 
hoop  and  threaded  into  the  coupler. 

Now  it  is  time  to  turn  the  presentation  over 
to  Ray. 

Mr.  Tallent:  Thank  you,  John.  It  was  decid- 
ed early  on  that  we  would  use  our  own  con- 
struction people  instead  of  going  to  outside  con- 
tractors when  replacing  the  timber  structure  on 
Lake  Pontchartrain.  The  problem  is  most  of  our 
people  have  a  lot  of  experience  with  timber 
structures  and  with  steel  structures,  and  a 
number  of  crews  could  build  ballast  deck  struc- 
tures but  not  very  many  of  us  have  had  much 
experience  with  concrete.  Therefore,  the  learn- 
ing curve  became  a  little  longer  than  we  had 
expected.  We  had  to  acquire  different  types  of 
equipment  and  we  had  to  go  about  a  different 
way  of  maintaining  the  existing  structure.  What 
I  have  here  is  a  series  of  slides  1  would  like  to 
show  you. 

This  is  an  aerial  shot  of  Lake  Pontchartrain 
looking  toward  the  north  shore  and  Slidell, 
Louisiana.  Highway  1 1  is  to  the  right  in  this 
slide. 

By   1986  we  had  completely  replaced  the 
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Ready  mix  trucks  on  rail  flat  car  —  pouring  concrete  cap. 


Completed  concrete  cap,  with  plywood  bottom  form  still  in  place. 
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welded  rail  tiiat  was  there  with  132  pound  weld- 
ed rail.  This  is  a  picture  of  the  rail  train  laying 
rail  for  the  project.  You  can  see  quite  a  few  con- 
crete caps  here  as  this  was  one  of  the  major 
maintenance  areas  that  we  were  working  on  in 
the  Lake.  We  are  looking  over  30,000  feet  of 
structure.  We  are  building  the  concrete  struc- 
ture in  1,000  foot  segments  so  we  have  a  lot 
of  structure  to  maintain  while  we  are  in  the 
building  mode  of  replacing  the  timber  structure. 

This  is  a  fire  break  which  we  have  every 
1 ,000  feet.  In  case  we  do  have  a  fire,  we  know 
that  we  are  only  going  to  lose  a  1 ,000  foot  sec- 
tion of  structure  at  one  time.  We  are  tying  these 
into  the  concrete  construction  and  I  will  show 
you  later  how  we  connect  and  buUd  into  the  ex- 
isting concrete  fire  break. 

This  is  the  new  bascule  span  that  some  of  you 
saw  yesterday.  We  finished  replacing  the  north 
draw,  which  was  a  turn  span,  last  year. 

This  is  the  south  draw  which  will  be 
eliminated  sometime  next  year.  We  now  have 
a  permit  to  replace  this  turn  span  with  concrete 
construction  so  that  there  will  only  be  one  span 
left  on  the  Lake  and  that  wUl  be  the  bascule  span 
north  draw. 

When  we  first  started  planning  we  decided 
we  could  not  keep  our  maintenance  people 
traversing  the  bridge  every  day  if  we  were  go- 
ing to  have  this  large  construction  project  go- 
ing on.  So  we  decided  to  move  a  lot  of  our 
maintenance  operation  to  the  water.  We  looked 
around  and  found  some  sectional  barges  built 
by  Shugart  Manufacturing  Company  of 
Chester,  South  Carolina.  The  main  reason  we 
looked  at  these  was  the  way  the  spuds  were 
adapted.  You  will  notice  on  these  lift  areas,  the 
spuds  are  operated  hydraulically.  This  is  our 
capping  crew  and  we  moved  all  of  our  cranes 
out  onto  the  barge.  We  moved  from  one  loca- 
tion to  another  as  we  needed  to  change  the  caps. 

This  is  another  section  barge  that  also  has  a 
hydraulic  spud  arrangement  on  it.  We  built  a 
track  and  put  our  Kershaw  bridge  tie  crane  on 
it.  This  is  what  we  used  to  change  bridge  ties. 
Also,  when  we  are  in  the  concrete  construction 
mode,  we  have  to  take  out  the  bridge  ties  and 
replace  them  with  regular  track  ties  and  we  do 
this  from  the  water  also. 

This  is  our  utility  boat.  Shugart  Manufactur- 
ing also  has  one  in  their  construction  fleet.  We 
use  these  on  a  lease/purchase  arrangement  along 
with  the  section  barges. 


Right  here  in  the  front  area  is  where  hoses 
run  out  to  hook  to  the  hydraulic  spuds.  The  utili- 
ty boat  operator  can  raise  and  lower  the  spuds 
without  having  to  have  a  crane  move  them. 
Therefore,  it  cuts  down  on  the  number  of  peo- 
ple and  pieces  of  equipment  needed  to  move  the 
maintenance  equipment  around. 

We  had  a  DE40  American  locomotive  crane 
in  pile  driver  service.  The  problem  was  we  were 
were  using  the  MKT-DE30-2033  hammer 
which  was  great  for  driving  steel,  but  when  we 
got  to  the  24  inch  concrete  pile,  the  mass  of  the 
concrete  absorbed  all  the  energy;  therefore,  we 
couldn't  move  the  concrete.  So,  in  answer  to 
that,  we  added  a  FEC30O0-630O0  footpound 
diesel  hammer  to  our  existing  FEC  leads  and 
used  that  to  drive  our  concrete  pile. 

Next  is  a  series  of  slides  showing  the  steel 
pile  being  put  in.  At  present  we  are  driving  90 
feet  of  steel  before  we  attach  the  concrete  pile. 

This  is  a  series  of  six  pile  bents.  The  steel 
piles  have  already  been  driven.  The  splicer  rings 
have  been  put  on  and  welded  on  the  bottom. 
Concrete  pile  will  be  attached  to  the  top  of  the 
splice  ring.  You  can  see  the  embedded  pipe  pro- 
truding out  the  end  of  the  concrete  pile.  Con- 
nection has  been  made  in  this  area  and  the 
welder  is  in  the  process  of  making  the  weld. 
This  is  the  follow  block  we  use  to  drive  the  con- 
crete below  the  deck.  We  could  not  get  the  ham- 
mer through  the  deck  so  we  used  the  follow 
block  that  we  built  for  that  operation. 

This  shows  a  splice  that  has  been  made. 

This  is  a  completed  bent.  Six  piles  of  bent 
outside  pile  battered  transversely  and 
longitudinally.  Once  the  piles  are  completed, 
the  capping  operation  starts.  To  add  to  our  con- 
struction fleet  we  purchased  two  more  sec- 
tional ized  barges  to  use  with  our  construction 
people.  This  one  with  the  crane  was  used  with 
our  capping  crew.  This  other  barge  was  used 
with  our  pile  driving  crew.  All  of  our  piles  and 
all  of  our  components  are  brought  to  us  by 
barge. 

This  shows  some  of  the  friction  collars  which 
will  be  placed  around  the  concrete  piles  before 
we  put  our  beams  on  to  make  the  bottom  of  the 
cap  form. 

This  shows  the  friction  collars  in  place.  You 
might  notice  how  close  to  the  splash  line  it  is. 
Sometimes,  at  an  unusually  high  tide,  these  are 
under  water  and  the  bolted  connection  for  the 
collar    necessitates    people    having    to    get 
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into  the  water.  We  provide  dry  suits  so  we  try 
to  keep  them  as  warm  as  we  can  especially  in 
the  winter  time.  Once  the  beams  are  in  place 
we  are  ready  to  start  the  bottom  portion  of  the 
cap  form.  We  use  plywood,  timber  bottom 
forms.  This  is  concrete  pile  which  is  being 
embedded  into  the  cap. 

This  is  the  new  crane  just  purchased  for  our 
capping  operation.  It  has  a  hydraulic  tool  cir- 
cuit on  it.  We  use  a  hydraulic  impactor  wrench 
to  tighten  the  friction  collars  because  sometimes 
those  bolts  have  to  be  tightened  under  water. 

Here  we  are  putting  rebar  into  the  area  get- 
ting the  caps  ready  to  pour.  Here  the  rebar  cage 
is  partly  completed.  The  first  cap  we  tied  took 
two  days,  now  all  the  steel  rebars  are  tied  in 
two  hours. 

This  is  a  steel  side  form  which  was  made  by 
Shugart  Manufacturing.  They  do  a  lot  of 
specialized  cap  forming.  This  one  was  design- 
ed where  we  could  open  it  from  either  end. 
They  set  it  in  place,  closed  the  other  end,  bolted 
it  in  place  and  it  was  ready  for  the  pour.  This 
end  is  closed  and  ready  for  the  concrete. 

The  next  big  problem  was  how  to  get  the  con- 
crete to  the  cap.  We  looked  into  building  a 
ready-mix  drum  mounted  on  high  rail  units. 
When  the  price  got  up  to  $250,000  per  unit  we 
decided  there  had  to  be  a  cheaper  way.  One 
other  way  was  a  TTX  car.  Standard  Materials, 
the  ready  mix  plant  in  Slidell,  Louisiana,  al- 
lowed us  to  load  the  ready-mix  trucks  on  a  TTX 
car.  We  brought  the  locomotive  and  TTX  car 
in,  parked  it  at  the  ramp  and  loaded  the  trucks. 

This  is  the  finished  cap  with  the  side  forms 
off.  Once  we  got  to  this  point,  we  figured  a 
locomotive  crane  would  not  give  us  the  ver- 
satility we  needed  setting  spans.  We  would  have 
to  bring  the  35  ton  spans  out  by  rail  and  this 
was  going  to  cut  down  on  our  construction  time. 
We  wanted  everything  delivered  by  water.  It 
was  going  to  be  hard  to  pick  up  a  35  ton  span 
with  a  40  ton  locomotive  so  we  needed  more 
equipment. 

This  is  commonly  referred  to  as  the  Shugart 
doughnut  crane  which  was  being  used  in  South 
Carolina  in  bridge  construction  work.  This  is 
the  only  one  in  the  world  that  exists  at  this  time. 
It  is  designed  and  built  with  this  hollow  open 
section  here  for  stability  in  rough  water.  It  has 
an  American  700  series  crane  on  the  back.  The 
boom  foot  attachment  in  the  front  here  is  per- 
manently fixed  in  place.  You  maneuver  the 


crane  on  a  center  spud,  drop  down  the  center 
spud  hydraulically,  and  you  have  two  hydraulic 
power  thrusters,  one  on  each  side.  The 
operator's  cabin  is  in  this  area  where  he  con- 
trols all  the  movement  and  power.  He  can  lift 
and  lower  his  spuds,  back  the  crane  out, 
maneuver  it  forward,  swing  it  360  degrees 
around  the  center  spud.  This  gave  us  over  100 
tons  capacity  and  at  123  feet  from  the  center, 
we  could  pick  up  40  tons.  Eighty  some  odd  feet 
from  the  boom  foot  we  could  pick  up  the  40 
tons. 

When  we  were  on  the  water,  we  had  a  piece 
of  equipment  that  could  do  all  we  needed  it  to. 
We  went  one  step  further  and  equipped  it  with 
100  feet  of  semi-fixed  vertical  travel  FEC  leads 
with  another  F3000  hammer.  We  used  our 
locomotive  crane  to  drive  our  steel  pile  and  we 
used  the  doughnut  crane  to  drive  our  concrete 
pile. 

This  is  a  series  of  slides  showing  the  doughnut 
crane.  You  can  see  some  of  our  concrete  pil- 
ing over  there  on  the  barge.  This  crane  picks 
up,  pivots  around  the  center  spud.  It  has  two 
spuds  on  either  side.  This  one  on  the  other  side 
is  called  the  spotting  spuds.  Once  it  is  in  posi- 
tion where  it  needs  to  be,  they  are  dropped  to 
stay  in  that  position.  All  of  this,  even  the  move- 
ment of  the  batter  in  the  leads,  is  controlled  by 
one  man  in  the  cab  of  the  doughnut  crane.  It 
can  reach  all  the  way  across,  drive  the  outside 
pile  on  the  other  side  and  it  can  also  set  the  off 
side  spans. 

This  shows  the  tearing  out  procedure,  remov- 
ing the  timber  strings,  taking  the  timber  caps 
off,  getting  ready  for  the  concrete  span.  We  did 
not  cut  the  ribbon  rail.  We  jacked  the  rail  up 
and  slid  the  spans  underneath.  The  concrete 
spans  are  delivered  by  barge.  They  are  now  be- 
ing manufactured  in  Slidell,  Louisiana,  by  Stan- 
dard Materials.  The  first  contract  we  had  was 
with  a  company  in  Biloxi,  Mississippi,  and  then 
we  went  back  and  had  another  contract  for  con- 
crete components,  for  5,000  feet.  Standard 
Materials  in  Slidell  was  successful  in  getting  this 
contract,  therefore  the  movement  of  the  com- 
ponents went  from  a  delivery  time  of  12  hours 
to  two  hours.  Standard  Materials  is  located  on 
Bayou  Bonafacu  which  empties  into  Lake 
Pontchartrain. 

This  series  shows  setting  the  spans.  The 
doughnut  crane  is  very  stable.  Of  course,  this 
is  extremely  calm  water,  which  we  don't  have 
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30'  concrete  span. 


Doughnut  crane  setting  concrete  span. 


Setting  concrete  span. 
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all  the  time  on  Lake  Pontchartrain.  We  are  sub- 
ject to  quick,  harsh  storms  there  and  we  have 
had  water  up  to  the  bottom  of  the  timber  caps 
during  hurricane  season.  Hurricane  warnings 
cause  us  a  big  problem.  We  had  two  of  our 
barges  out  and  the  hurricane  went  towards 
Texas  then  turned  around  and  came  back  at  us. 
We  tried  to  get  some  of  our  equipment  off  and 
the  wind  got  up  to  75  miles  an  hour  and  the 
waves  rose  to  six  and  eight  feet  so  our  people 
had  to  abandon  our  utility  boat.  The  storm  snap- 
ped the  spuds  off  two  of  our  sectionalized 
barges.  We  had  $26,000  worth  of  damage  to 
the  barges  and  utility  boat.  When  a  hurricane 
is  forecasted  now,  even  if  it  just  talked  about, 
we  go  hide.  (Laughter) 

This  slide  shows  finishing  up  the  second  span. 
One  side  is  already  in  and  they  are  now  finishing 
up  on  the  other  side  of  the  box.  Here  we  see 
a  rotary  dump  high  rail  truck  that  brings  our 
ballast  out  to  us.  As  we  set  a  span,  we  go  ahead 
and  ballast  and  get  as  much  of  the  rock  on  as 
we  can  at  that  time.  We  have  finished  4,000 
feet  to  date  and  have  come  back  in  and  surfaced 
the  track. 

The  last  thing  we  do  when  we  get  a  segment 
set  is  come  back  in  and  snap  off  the  old  timber 
piles  at  the  mud  line  and  remove  them.  We  are 
trying  to  work  this  in  1,000  foot  segments. 

This  shows  the  method  of  tying  into  one  of 
our  existing  fire  breaks.  We  come  in  and  put 
down  a  precast  riser,  block  set  it  as  you  see 
here,  and  use  epoxy  grout  to  fasten  to  the  ex- 
isting fire  break.  This  shows  a  finished  section 
looking  toward  South  Point.  This  is  part  of  the 
4,000  feet  that  has  been  surfaced,  swept  and 
tied  into  the  timber  structure.  We  are  now  in 
the  process  of  building  another  1 ,000  feet  and 
should  be  completed  setting  spans  sometime  in 
November  or  early  December. 

This  shows  a  section  of  some  of  the  piling 
coming  by  barge.  As  I  said,  all  of  our  com- 
ponents are  brought  to  us  by  barge.  When  we 
first  got  the  doughnut  crane  we  were  told  how 
stable  it  was  in  a  marine  environment.  They  also 
say  you've  exceeded  the  limits  of  this  crane 
when  the  operator's  feet  are  in  the  water. 
(Laughter)  He  sits  10  feet  off  the  deck.  We  did 
put  a  portable  hydraulic  power  unit  on  two  of 
our  sectionalized  barges  because  we  had  more 
work  than  the  utility  boat  could  do  in  moving 


four  sectionalized  barges,  some  of  the  equip- 
ment and  the  components.  So  along  with 
Shugart  Manufacturing  we  developed  a  portable 
hydraulic  power  unit  that  we  just  set  on  the  deck 
of  one  of  the  sectionalized  barges,  which  also 
has  hydraulic  controls  in  the  front  where  we  can 
operate  and  raise  and  lower  our  spuds.  When 
this  unit  is  needed  on  another  sectionalized 
barge  we  just  pick  it  up  and  set  it  on  the  other 
one.  With  this  unit  we  can  move  along  the  side 
of  the  bridge,  lower  the  spuds  and  go  to  work. 
This  particular  one  has  a  crane  on  it.  Two  ad- 
ditional spuds  are  dropped  in  back  where  they 
can  be  picked  up  with  the  new  crawler  crane 
on  the  deck. 

Do  you  have  any  questions? 

Member:  How  deep  is  the  water? 

Mr.  Tallent:  It  varies  fi-om  8  to  16  feet.  Lake 
Pontchartrain  is  very  shallow. 

Member:  Do  you  have  any  trouble  with  the 
ribbon  rail  when  you  opened  up  in  hot  weather? 

Mr.  Tallent:  You  have  to  use  a  block  and 
make  some  arrangements  to  hold  the  rail.  We 
are  only  opening  a  span  of  about  30  feet.  We 
haven't  had  too  much  trouble.  The  project 
engineer  on  the  job,  John  Geary,  is  here.  Did 
you  have  any  big  problems  with  the  rail? 

Mr.  Geary:  No.  Providing  we  put  an  I-beam 
underneath  the  welded  rail  and  hold  the  rail  in 
place.  We  got  some  chain  binders  because  a  lot 
of  times  when  you  are  tearing  out  or  bringing 
in  another  span  you  will  bump  the  rail.  If  you 
put  about  25  to  30  foot  I-beams  in  between  and 
bind  it  down,  it  keeps  the  rail  from  kicking. 

Member:  Why  didn't  you  just  build  a  new 
bridge?  About  a  15  foot  offset  alignment? 

Mr.  Tallent:  John  Allen  is  one  of  our 
designers  and  I  think  one  of  the  big  problems 
we  had  was  with  permitting.  Right,  John? 

Mr.  Allen:  Right. 

Mr.  Tallent:  We  are  also  building  on  the 
same  alignment,  the  same  construction.  If  we 
went  offline  I  think  it  would  have  taken  about 
ten  years  getting  an  environmental  impact  state- 
ment. So  what  we  are  doing  in  the  existing  area 
is  creative  maintenance,  you  might  say. 
(Laughter) 

Member:  Y'ou  have  that  number  eleven  bar 
in  there  that  holds  the  pile  cap  to  the  pile  itself. 
Is  that  for  uplift  protection? 

Mr.  Tallent:  Yes. 
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Unloading  granite  ballast  on  completed  section. 


Completed  concrete  ballast  deck  section. 


wmmummsBim 


Completed  concrete  ballast  deck  section  with  granite  ballast  in  place. 
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Member:  What  kind  of  force  is  that  going  to 
put  on  it? 

Mr.  Tallent:  We  looked  at  Bay  St.  Louis 
Bridge  in  Mississippi  that  was  built  in  1969  and 
they  lost  a  couple  of  concrete  slab  spans  during 
Hurricane  Camille  that  they  weren't  supposed 
to.  I  might  add  that  we  went  through  four  hur- 
ricanes the  first  year  we  started  and  New  Orleans 
had  not  had  a  hurricane  in  21  years.  (Laughter) 

Member:  How  do  you  plan  on  getting  those 
piles  out  from  underneath  the  concrete  span? 

Mr.  Tallent:  What  we  do  is  take  the  doughnut 
crane  and  run  a  snatch  block  down  to  the  front, 
drop  some  cables  on  and  just  snap  them  off  at 
the  mud  line,  and  it  works  very  well. 

Member:  Can  I  ask  the  cost  of  the  doughnut 
crane? 

Mr.  Tallent:  We  have  a  lease/purchase  con- 
tract right  now  and  the  total  price  of  $986,000 
will  be  paid  for  in  1989.  We  have  four  of  the 
sectionalized  barge  platforms  paid  for  plus  the 
utility  boat.  The  total  price,  money  up  front,  for 
the  doughnut  crane  was  $986,000  if  we  bought 
it.  But  we  paid  $25,000  a  month  rental. 

Member:  How  do  you  connect  the  two 
sections? 

Mr.  Tallent:  We  don't.  We  just  set  the  two 
down  on  the  cap  and  tie  them  into  the  cap.  We'll 
take  and  put  a  plank  across  the  two  and  put  some 
rubber  belting  down  over  the  top  to  keep  water 
from  going  down  between  the  two  sections. 

Member:  Do  you  waterproof  the  spans? 

Mr.  Tallent:  No.  When  two  sections  come 
together  in  the  middle,  we  put  a  strip  of  rubber 
belting  down  there.  But  as  far  as  waterproofing 
the  span,  no. 

Member:  Have  you  had  any  problems  with 
walking  piling  if  you  don't  have  any  templets 
there? 

Mr.  Tallent:  The  big  problem  with  piling  is 
twisting.  You  may  get  into  an  old  piece  of 
timber,  or  you  may  get  in  a  shell  bed.  We  have 
driven  down  40  feet  of  steel  and  90  feet  is  the 
most  we  have  used  in  the  steel  pile.  We  try  to 
go  into  each  bend  and  drive  one  to  determine 
what  we  are  going  to  need  in  that  area.  Ninety 
feet  seems  to  be  good,  unless  you  get  into  a  shell 
bed.  If  you  get  into  a  shell  bed,  it  will  stop  you. 

Member:  What  did  you  use  between  the  slabs 
when  you  set  the  big  slabs  together?  Did  you 
put  anything  in  the  center  of  them? 

Mr.  Tallent:  Are  you  talking  about  bringing 
it  all  the  way  through  the  top?  We  have  this  curve 


poured  on  the  cap,  we  settle  inside  that,  we  do 
not  tension  them  together. 

Member:  For  range  in  the  center— that  would 
be  open? 

Mr.  Tallent:  We  put  a  rubber  belt  down  there. 

Member:  Now  that  you  are  almost  finished, 
where  do  you  stand  cost-wise  with  your  original 
estimate? 

Mr.  Tallent:  We  are  trying  to  get  a  $1,000 
a  foot  for  this  construction.  I  don't  believe  we 
are  quite  at  that  point  yet.  I  don't  know  if  John 
has  any  calculaUons  on  per  foot  cost  estimates, 
but  hopefully  we  are  working  towards  that  end 
and  even  trying  to  get  below  $1 ,000  per  foot  cost 
on  construction,  including  the  price  of  com- 
ponents. 

Member:  Are  curbs  cast  separate  on  the 
spans? 

Mr.  Tallent:  They  cast  separate.  They  leave 
epoxy-coated  rebars  sticking  out  when  they  first 
cast  the  box.  Then  they  come  along  after  they 
pull  the  box  out  of  the  form.  They  cast  curves 
on  the  spans. 

Member:  Are  the  piles  hollow? 

Mr.  Tallent:  No,  they  are  solid. 

Member:  Do  you  have  any  intention  of 
replacing  those  fire  break  spans? 

Mr.  Tallent:  We  have  looked  into  that,  and 
there  may  be  a  couple  that  we  may  replace.  But 
we  are  just  going  to  tie  into  the  ones  that  are 
in  good  shape. 

Any  more  questions?  Thank  you  very  much. 
(Applause) 

President  Kapp:  Thank  you,  Ray  and  Mr. 
Carrato.  That  was  a  fine  report.  Byron  Bums 
will  introduce  our  next  speaker. 

Mr.  Burns:  Thank  you.  President  Kapp.  It 
is  now  my  pleasure  to  introduce  Mr.  Tom  Parker 
who  is  the  chairman  of  Special  Subjects  No.  4, 
New  Railroad  Buildings.  Mr.  Parker  has  been 
involved  in  solving  engineering  problems  since 
1963.  The  projects  have  involved  design, 
management  of  construction,  and  project 
management  of  numerous  railroad  projects  such 
as  yard  and  car  repair  facilities,  intermodal 
facilities,  commuter  rail  stations,  studies  for  new 
commuter  rail  services  and  line  relegation 
studies.  He  is  currendy  assigned  as  the  project 
manager  for  design  and  implementation  of  the 
$200,000,000  automated  pedestrian  transit 
system  for  Chicago's  O'Hare  International  Air- 
port. May  I  present  Mr.  Parker. 
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Introduction 

The  phrase  new  railroad  buildings  is  one  an- 
nouncement most  railroad  personnel  welcome 
with  enthusiasm.  For  department  heads  and 
supervisors,  a  new  building  affords  an  oppor- 
tune time  to  often  obtain  efficiencies  in  opera- 
tions and  improved  employee  morale.  For  the 
employees  assigned  to  the  new  building  it 
means,  in  many  cases,  an  improvement  in  both 
employee  welfare  and  working  conditions. 

On  the  company  side  of  this  equation,  a  new 
building  and/or  buildings  may  represent  a  wide 
range  of  ideas.  These  ideas  can  vary  from  im- 
proving the  corporate  image  to  a  concerted  ef- 
fort to  streamline  and  improve  the  entire  opera- 
tion through  consolidation  of  activity  and  more 
effective  communication. 

Planning  Process 

Regardless  of  the  reasons  behind  a  decision 
to  proceed  with  a  new  building  project,  this  ac- 
tion has  set  into  motion  a  planning  effort  to 
translate  an  idea  or  a  variety  of  ideas  into  a 
workable  and  comprehensive  solution.  This 
planning  process  must  now  determine  size, 
shape,  functional  requirements,  expandability, 
and,  most  important,  the  cost  of  the  proposed 
project.  All  of  these  decisions  are  important  to 
the  overall  planning  process  and  must  be  made 
with  careful  attention.  To  properly  address  these 
types  of  questions,  it  is  necessary  that  the  deci- 
sion makers  understand  and  are  well  informed 
about  all  issues  which  must  be  resolved  in  order 
to  accomplish  a  successful  building  program. 

In  addition  to  those  questions  directly  related 
to  building  planning  other  equally  important 
decisions  must  be  made  which  will  ultimately 
affect  the  entire  programs  success.  These  other 
factors  are:  how  is  the  design  effort  to  be  ac- 


complished (in-house  staff  or  by  an  outside 
consultant);  how  shall  the  construction  be  con- 
tracted (competitive  bidding,  negotiated 
contract,  design/build),  and  how  should  the  pro- 
posed project  be  inspected,  if  at  all,  once  under 
construction  (part  time,  full  time)? 

All  of  the  above  factors  play  an  important  role 
in  the  entire  building  process  and  should  be  con- 
sidered carefully  from  the  beginning  of  any 
project. 

As  the  scope  of  the  project  begins  to  evolve, 
the  designer  should  be  familiar  with  or 
familiarize  himself  with  the  type  of  building  to 
be  designed.  This  orientation  can  be  accom- 
plished through  published  materials  and/or 
visits  to  similar  type  facilities.  For  those  of  us 
involved  in  railroading,  these  resources  can  be 
extremely  helpful.  Published  articles  on 
previously  constructed  facilities;  visits  to  other 
similar  projects,  either  on  your  own  railroad 
or  another,  can  serve  as  a  valuable  resource  for 
the  development  of  a  project.  In  addition,  design 
criteria  for  buildings  published  by  theAmerican 
Railway  Engineering  Association'  can  prove 
to  be  a  most  valuable  assemblage  of  informa- 
tion to  the  designer  and  team. 

Design  Phase 

During  the  design  phase  of  the  work,  a 
building  begins  to  develop  a  personality  of  its 
own.  This  personality  is  influenced  by  decisions 
made  in  the  early  stages  of  the  project  and  is 
often  a  reflection  of  the  attention  devoted  to  the 
issues  and  decisions  made  in  the  planning  proc- 
ess. For  instance,  is  the  building  attractive  and 
conducive  to  a  good  working  atmosphere?  Can 
the  building's  functions  be  modified  easily  to 
adopt  to  new  methods  of  operation,  improve- 
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ments  and/or  changes  in  use?  Can  the  building 
fulfill  its  intended  purpose  in  a  cost  efficient 
manner? 

Quite  often  during  the  design  phase  of  the 
work,  material  and  mechanical  system  selec- 
tions are  made  which  overlook  and/or  discount 
their  effect  upon  maintenance  cost.  In  many 
cases,  emphasis  on  choice  of  materials  and/or 
mechanical  systems  is  driven  by  first  cost  con- 
sideration with  little,  if  any,  regard  to  long  term 
costs  of  maintenance.  Likewise,  selection  of 
materials  and  how  they  are  employed  in  the 
design  frequendy  ignore  the  potential  exposure 
to  damage  as  a  result  of  the  operations  either 
within  and/or  around  the  building,  as  well  as 
acts  of  vandalism.  Neglecting  these  considera- 
tions may,  in  many  cases,  diminish  the  success 
of  the  project  drastically. 

As  questions  are  resolved  and  the  design  ef- 
fort draws  to  a  conclusion,  it  should  be  possi- 
ble to  assess  the  success  of  the  project  based 
upon  how  effective  your  efforts  were  in  identi- 
fying important  design  issues  and  the  solutions 
arrived  at  during  both  the  planning  and  design 
phase  of  the  work. 

The  following  case  studies  represent  the  com- 
bined efforts  of  the  planners  and  designers 
working  closely  to  achieve  success  on  each  of 
the  respective  projects  presented  below.  Each 
case  study  is  a  representative  example  of  the 
type  of  building  to  be  found  on  many  typical 
railroad  properties  throughout  North  America. 
The  illustrations  included  are  from  actual  design 
drawings  and  include  dimensional  data  which 
may  be  useful  at  some  future  time. 

Case  Studies 

Crew  Lodging  Facility  —  Wyoming 

Constructed  in  1985,  this  crew  lodging  facili- 
ty can  accommodate  24  overnight  crewpersons 
within  an  attractive  wood  frame  structure  sup- 
ported upon  a  concrete  foundation. 

The  facility  consists  of  a  central  core  area  and 
one  wing  extending  outward  from  each  side  of 
the  central  core  area.  Provisions  have  been 
made  in  the  design  of  the  facility  to  allow  for 
additional  wings  if  necessary.  The  central  core 
consists  of  a  game  room,  television  room,  din- 
ing room,  catering-type  kitchen,  card  rooms, 
and  other  facility  support  rooms.  Each  wing 
contains  12  individual  sleeping  rooms  with  an 
attached  private  bathroom  for  a  total  of  approx- 
imately 7,180  square  feet. 


The  sleeping  rooms  have  approximately 
119.5  square  feet  of  floor  area  and  contain  a 
television,  desk,  easy  chair,  bed  and  wardrobe. 
The  adjoining  bathroom  contains  a  counter  top 
with  a  lavatory,  mirror,  water  closet,  and 
shower  stall.  Each  sleeping  room  is  accessed 
by  means  of  a  common  corridor  leading  from 
the  central  core  area.  All  sleeping  quarters  are 
soundproofed  for  added  privacy. 

As  mentioned  earlier,  this  building  is  a  wood 
frame  structure  supported  on  a  concrete  foun- 
dation. The  exterior  walls  are  constructed  of 
2x6  studs,  5/8  inch  gypsum  board,  5/8  inch 
CDX  sheathing,  six  inches  of  fiberglass  insula- 
tion, and  cedar  beveled  lap  siding.  The  roof 
over  the  sleeping  quarters  is  framed  by  two 
wood  trusses  spanning  from  the  outside  wall  to 
corridor  wall.  The  roof  over  the  corridor  is  job 
built  and  links  the  two  trusses.  Asphalt  shingles 
have  been  used  as  the  common  roofing  material. 

The  building  in  general  has  been  well  in- 
sulated from  the  elements  and  thoughtfully  in- 
sulated for  individual  room  privacy.  Each  sleep- 
ing room  contains  an  individual  heat  exchanger 
and  the  building  is  air  conditioned.  A  sprinkler 
system  has  also  been  provided  throughout  the 
building  for  life  and  property  safety. 

Yard  Office  —  Wyoming 

Most  yard  offices  can  be  readily  recognized 
due  to  either  their  architectural  style  or  because 
they  have  been  located  in  another  building 
somewhat  common  to  the  property.  The  case 
study  presented  herein  exemplifies  a  rather 
bold,  if  not  radical,  departure  from  the  tradi- 
tional type  railroad  facility  used  for  this  type 
of  activity. 

Constructed  within  the  last  few  years,  this 
building  represents  a  significant  change  in  ar- 
chitectural style  common  to  most  railroad  pro- 
perties. Located  in  the  rugged  climate  of 
Wyoming,  the  building  has  been  designed  as 
a  very  modem  structure  while  still  retaining  the 
flavor  of  an  earlier  pioneering  era. 

The  building  encompasses  approximately 
8,800  square  feet  of  u.sable  floor  space  and  con- 
tains offices,  communications  and  signal  equip- 
ment, including  an  abundance  of  space  for 
employee  welfare  facilities.  One  unique  feature 
of  this  building  is  its  passive  solar  system  con- 
structed in  the  south  wall  above  the  meeting 
room  and  open  office  space. 

The  structure  is  supported  on  a  concrete  foun- 
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dation  which  has  been  faced  with  a  2x4  and 
plywood  treated  wood  framing  system  and  filled 
with  three  and  one-half  inches  of  batten  insula- 
tion. Above  the  foundation  level  the  main  ex- 
terior walls  are  constructed  primarily  of  or- 
dinary wood  framing  with  varying  thickness, 
all  of  which  have  been  heavily  insulated  and 
finished  with  wood  lapped  siding.  Windows  are 
either  double  or  triple  glazed  for  increased 
weather  proofing. 

Roof  framing  consists  of  26  inch  deep  steel 
trusses  over  which  2x4  nailers  have  been  af- 
fixed in  order  to  secure  a  three-quarter  inch 
plywood  deck.  Two  layers  of  15  pound  roof- 
ing felt  have  been  applied  and  then  finished  with 
asphalt  shingles.  The  entire  space  between  the 
roof  surface  and  ceiling  has  been  filled  with  two 
layers  of  12-inch  batten  insulation. 

The  interior  of  the  building  is  finished  in  a 
utilitarian  manner  for  ease  of  maintenance. 
Floors  are  exposed  concrete  over  which  a  clear 
hardener  and  sealer  has  been  applied.  In  some 
spaces,  a  limited  amount  of  carpeting  has  been 
used.  Within  the  office  areas,  walls  are  painted 
gypsum  board  and/or  painted  concrete  block 
and  gypsum  board.  The  employee  welfare  areas 
are  painted  concrete  block. 

Yard  Office  —  Nebraska 

Another  example  of  an  innovative  design  con- 
cept for  a  yard  office  has  been  constructed  in 
Nebraska.  This  particular  building  differs  sub- 
stantially from  the  previous  case  study,  as  this 
building  could  be  loosely  defined  as  an  earth 
shelter. 

Located  near  the  western  end  of  Nebraska, 
this  yard  office  shares  many  of  the  same 
climatic  problems  as  its  companion  in  Wyom- 
ing. The  design  solution  chosen  for  this  building 
not  only  deals  with  the  climatic  conditions  com- 
mon to  the  area  but  also  illustrates  a  very 
modern,  if  not  innovative,  example  of  design 
flexibility  available  to  the  industry  in  general. 

The  building  contains  approximately  9,700 
square  feet  of  usable  floor  space  divided  into 
offices,  employee  welfare  areas,  building  and 
rail  support  services,  and  a  shop. 

Exterior  walls  are  poured-in-place  concrete 
except  for  a  small  portion  of  the  north  wall  and 
larger  portion  of  the  south  wall.  An  earth  berm 
has  been  constructed  around  the  concrete  walls 
but  not  around  a  section  of  the  north  and  south 
wall.  This  berm  rises  at  a  three  to  one  slope 


and  varies  in  height  from  three  to  seven  feet. 

The  roof  of  the  building  is  supported  from 
the  exterior  walls  and  is  constructed  of  steel  bar 
joints  and  metal  decking.  The  roofing  is  com- 
posed of  three-inch  rigid  insulation  and  then 
built  up  in  areas  to  establish  specific  drainage 
patterns.  A  tar  and  gravel  roof  cover  forms  the 
roof  surface.  Atop  this  same  roof  structure  a 
penthouse  has  been  built  for  mechanical  equip- 
ment such  as  air  conditioning  to  serve  the 
building. 

Inside,  rooms  have  been  finished  in  a  limited 
combination  of  materials  such  as  dry  wall  and 
concrete  block.  In  general,  floors  are  exposed 
concrete,  and  an  acrylic  sealer  has  been  applied 
over  the  concrete  floor  area.  Offices,  however, 
have  been  finished  in  either  carpeting  or  vinyl 
composition  flooring. 

Yardmaster's  Tower  and  Consolidated 
Office  Building  —  Mississippi 

Constructed  in  1987,  this  yardmaster's  tower 
and  consolidated  office  facility  came  into  be- 
ing in  an  effort  to  streamline  and  consolidate 
railroad  operations.  The  result  of  this  consolida- 
tion effort  developed  into  an  approximate  9,000 
square  foot  building  housing  all  operations  of 
the  division  under  one  roof. 

Only  recently  completed,  this  facility  is  the 
first  of  several  similar  structures  to  be  built 
which  will  replace  approximately  one  dozen 
structures  presently  suffering  from  functional 
obsolescence  and  aged  beyond  economical 
repair. 

The  new  building  contains  approximately 
8,300  square  feet  of  usable  office  floor  space 
and  700  square  feet  of  operating  tower  space. 
The  first  floor  contains  offices  accommodating 
marketing,  car  control,  police  and  special  ser- 
vices functions.  The  second  floor  houses 
trainmen's  registry,  freight  and  yard  office 
operations  and  transportation  superintendent's 
area  of  operations. 

The  structure  is  supported  on  a  concrete  foun- 
dation with  independent  column  footings.  The 
exterior  wall  composition  consists  of  brick 
veneer  and  steel  panels,  with  intermittent  base 
to  eave  vertical  brick  panels.  The  exterior  treat- 
ment represents  an  excellent  blend  of  materials 
resulting  in  a  rugged  durable  appearance  and 
has  contributed  to  a  more  attractive 
environment. 

The  building  has  been  well  insulated.  Exterior 
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walls  contain  five  and  one-half  inches  of  insula- 
tion, ceilings  six  inches  of  insulation  and  four 
inches  of  insulation  have  been  placed  between 
all  floors  and  stairwells. 

Windows  are  double  glazed  except  in  the 
tower  which  has  triple  glazing  for  increased 
weather  proofing. 

The  roof  framing  is  composed  of  metal  deck- 
ing supported  on  steel  purlins  for  main  two- 
story  structure.  The  tower  roof  is  supported  on 
2x12  wood  joists  with  plywood  sheathing 
covered  by  metal  panels. 

The  office  building  floor  is  reinforced  con- 
crete over  a  steel  corruform  deck  supported  on 
steel  framing.  The  tower  floor  framing  consists 
of  2x12  and  plywood  decking. 

The  building's  interior  has  been  finished  in 
a  variety  of  materials  and  colors.  Hardwood 
panel  wainscots  are  used  in  all  general  office 
areas  with  carpeting  throughout.  Wall  cover- 
ing materials  were  utilized  in  some  spaces  to 
accent  offices  and  one  conference  room.  Painted 
gypsum  wallboard  decorated  with  warm  colors 
accent  each  space  to  offset  the  hardwood 
wainscot. 

Welfare  facilities  have  been  treated  with  a 
limited  amount  of  ceramic  tile  to  complement 
the  painted  interior  walls  and  various  metal 
finishes. 

Conditioning  of  the  interior  spaces  is  ac- 
complished by  six  five-ton  and  two  four-ton  air 
handling  units  supplying  90,000  BTU  heating 
in  the  general  office  spaces.  Three  thru- wall  air 
handling  units  supply  15,000  BTU  cooling  and 
an  additional  five  kilowatt  heating.  Setback  pro- 
grammable thermostats  have  been  used 
throughout  for  environmental  control  of  the 
various  spaces.  All  mechanical  systems  are 
monitored  by  a  state-of-the-art  energy  manage- 
ment system. 

Security  for  this  facility  consists  of  door  in- 
tercoms, electric  door  locks,  and  a  Corlock  key- 
ing system.  Motion  detectors  have  been  placed 
in  high  security  areas. 

Combined  Coach  Maintenance  and  Diesel 
Repair  Shop  —  Illinois 

For  several  years  now  much  has  been  writ- 
ten about  our  industry.  For  the  most  part,  these 
articles  have  been  directed  toward  the  freight 
hauling  railroads  and  the  improvements  being 
made  in  a  variety  of  areas.  However,  little,  if 
any,  information  is  provided  about  our  com- 


muter rail  systems  and  the  improvements  they 
have  made  in  order  to  maintain  substantial  fleets 
in  top-notch  condition. 

Like  the  freight  railroads,  commuter  rail 
systems  must  deal  with  aging  physical  plants 
and  public  demand  for  clean  and  efficient  on- 
time  service.  To  fulfill  this  vital  role  in  the 
overall  transportation  network,  considerable  in- 
vestment has  been  made  in  facilities  in  order 
to  meet  the  system's  maintenance  requirements 
and  public  demand  for  well-maintained 
equipment. 

One  project  currently  underway  which  meets 
this  challenge  is  a  proposed  combined  coach 
maintenance  and  diesel  repair  shop  in  northern 
Illinois.  When  constructed,  this  facility  will  con- 
sist of  one  major  shop  facility  and  six  ancillary 
buildings. 

The  main  structure  will  encompass  124,355 
square  feet  of  usable  floor  space.  The  main  floor 
will  have  three  tracks  dedicated  to  locomotive 
inspection  and  repair;  three  tracks  for  coach 
maintenance;  shops,  and  other  building  support 
services.  A  mezzanine  level  will  house  offices 
and  employee  welfare  areas. 

The  diesel  shop  will  have  two  tracks  for 
repair  and  maintenance  of  the  locomotive  fleet 
and  a  third  track  for  locomotive  truck  storage 
and  cleaning.  The  truck  storage  track  will  con- 
nect to  an  adjacent  cleaning  building  located  im- 
mediately outside  of  the  main  building. 

Inspection  pits  will  be  provided  on  each  diesel 
repair  and  inspection  track.  These  pits  will  be 
three  feet  deep  and  386  feet  long.  A  100-ton 
drop  table  for  locomotive  truck  removal  will 
serve  both  tracks.  Overhead,  a  35-ton  bridge 
crane  will  be  installed  and  will  include  a  seven 
and  one-half  ton  auxiliary  crane.  Locomotive 
servicing  will  be  accomplished  from  platforms 
opposite  each  track.  One  roof  level  platform  has 
also  been  included  adjacent  to  one  track. 

Opposite  the  diesel  repair  area  is  a  three  track 
coach  repair  shop.  Two  tracks  will  be  provid- 
ed with  four  feet  deep  inspection  pits  running 
almost  the  entire  length  of  the  repair  shop.  On 
the  third  track,  a  pit  will  only  extend  to  about 
half  the  length  of  the  building.  Two  40-ton  drop 
tables  will  also  be  installed  on  two  of  these 
tracks  for  truck  and  wheel  replacement. 

Adjacent  to  the  coach  repair  high  bay  area, 
material  stores  and  shop  spaces  will  be  con- 
structed to  house  the  various  crafts  engaged  in 
the  facility.  The  planned  shops  arc  upholstery. 
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air  conditioning  and  electrical,  air  brake, 
machine,  pipe  and  tin,  carpenter,  paint,  elec- 
tronics, and  wheel  lathe  shop. 

The  mezzanine  area  located  directly  above 
the  shop's  space  will  house  the  facility  offices 
and  employee  welfare  areas. 

The  interior  walls  of  the  building  will  be  con- 
structed of  concrete  block  units  of  varying 
thickness  to  meet  use  requirements  as  well  as 
building  code  standards  for  fire  safety.  On  the 
mezzanine  level,  walls  will  be  concrete  block 
units  and/or  gypsum  board  on  metal  studs. 

The  building  exterior  walls  will  be  con- 
structed of  concrete  and  insulated  metal  sand- 
wich panels.  At  ground  level  an  eight-inch 
thick,  seven-foot,  two-inch  high  reinforced  con- 
crete wall  will  be  constructed  around  the  en- 
tire building  perimeter.  Atop  the  concrete  wall, 
24  gauge  metal  insulated  panels  will  be  erected 
and  attached  to  steel  girts  supported  from  the 
building's  structural  steel  skeleton. 

The  building  roof  construction  will  be  24 
gauge  Galvalume  standing  seam  roof  applied 
over  three-inch  thick  insulation  material. 
Typical  roof  pitch  is  approximately  1  to  12. 

Along  the  buildings  east  elevation,  a  yard 
masters  office  will  be  constructed  to  oversee 
and  direct  train  movements  within  the  coach 
yard. 

When  completed,  the  facility  will  be  capable 
of  serving  12  bi-level  coaches  and  eight  diesel 
locomotives  simultaneously. 

Spot  Car  Repair  Facility  —  Illinois 

Built  in  1982,  this  two-track  spot  car  repair 
facility  was  constructed  to  replace  an  existing 
light  repair  facility  which  had  become  inade- 
quate to  repair  cars  economically. 

The  shop  repair  area  measures  180  x  60  feet, 
with  a  180  X  20  foot  office  and  employee 
welfare  area  adjacent  to  the  shop.  The  repair 
facility  includes  two  automated  cars  pulling  and 
jacking  devices,  jib  cranes,  retarders  and  derails 
with  interconnected  overhead  doors  and 
associated  safety  devices.  Utilities  provided  in- 
clude water,  fire  protections,  sewer,  compress- 
ed air,  electric,  oxygen  and  acetylene  lines.  A 
wheel  delivery  and  storage  area  was  constructed 
adjacent  to  the  building  to  support  the  repair 
shop.  Two  inbound  tracks  and  two  outbound 
tracks  serve  this  shop  and  can  accommodate  a 
total  of  eight  cars  at  one  time  or  40  cars  in  a 
24-hour  period. 


Adjacent  to  the  repair  area  are  foremen  and 
general  offices,  employee  welfare  facilities, 
utility  rooms  and  access  openings  for  forklift 
trucks  used  in  conjunction  with  car  repair 
activities. 

Construction  of  the  facility  required  about 
nine  months  at  an  approximate  cost  of  1.9 
million  dollars  which  included  all  heavy  equip- 
ment foundations,  automatic  car  pulling, 
retarders  and  hydraulic  jacking  equipment, 
track  and  signal  work. 

The  building  structure  is  a  pre-engineered 
metal  building  above  a  concrete  wainscot  wall 
with  structural  clear  span  trusses  on  20-foot 
centers.  The  structure  was  designed  to  accom- 
modate two  future  heavy  repair  tracks  also 
under  roof  at  a  future  date.  The  building  is  well 
insulated  and  heated  by  spot  infrared  units  in 
the  repair  portion  of  the  facility. 

The  present  spot  repair  shop  has  approached 
an  average  output  of  15,000  cars  annually  and 
has  contributed  to  an  increase  in  productivity, 
as  well  as  revenue  for  repair  track  operations 
by  decreasing  the  amount  of  time  required  to 
make  repairs.  Based  upon  the  output  achieved 
at  this  facility,  more  repairs  are  performed  per 
manhour  utilizing  this  spot  system  than  on 
earlier  conventional  rip  track  facilities. 

The  advantages  realized  with  this  new  facility 
are  as  follows: 

—  Centralized  work  location  in  a  completely 
enclosed  and  environmentally  protected 
structure. 

—  All  work  is  conducted  in  one  area  with  all 
manpower  and  equipment  available  under 
direct  supervision. 

—  Freight  car  utilization  has  increased  due  to 
decreased  detention  time  and  fewer 
shoppings. 

—  Reduced  amount  of  mobile  equipment  re- 
quired and  realized  savings  through  reduc- 
ed maintenance  and  fuel  costs. 

—  Built  in  hydraulic  side  sill  and  center  sill 
jacks  used  for  jacking  cars  for  truck 
removal,  repacking,  spring  removal,  etc., 
reduced  time  required  to  raise  cars  from  10 
minutes  to  25  seconds. 

—  Wheel  changes  and  other  truck  work  are  ac- 
complished by  two  jib  cranes  per  track,  each 
equipped  with  electric  hoists  to  facilitate  re- 
quired repairs. 
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—  Car  puller  systems  utilized  for  moving  cars 
to  work  stations  and  associated  safety 
devices  have  helped  to  prevent  accidents  and 
also  permitted  switching  of  cars  to  and  from 
the  facility  without  interruption  to  ongoing 
repair  work. 

'American  Railway  Engineering  Association, 
50  F  Street,  N.W.,  Washington  D.C.  20001 

President  Kapp:  Thank  you,  Tom.  The  last 
feature  of  the  day  will  be  introduced  by  Ray 
Tallent. 

Mr.  Tallent:  We  have  a  16  milimeter  film 


on  the  Harrison  Bridge  Replacement  in  Canada 
and  it  will  be  narrated  by  Chuck  Thompson. 
Chuck  has  worked  for  CP  Rail  for  36  years, 
beginning  with  relieving  B&B  foreman  and 
painter  in  1956.  In  1974  he  was  promoted  to 
relief  B&B  instructor  and  was  promoted  to  B&B 
instructor  in  September,  1976,  on  the  Revel- 
stoke  Division.  In  1976  he  was  moved  to  B&B 
instructor  on  the  Kootienay  Division  and  in 
January,  1986,  was  transferred  to  Vancouver 
to  the  Brackets  Kanyon  Division.  Mr.  Thomp- 
son has  worked  on  all  four  divisions  in  British 
Columbia.  Chuck. 


HARRISON  RIVER  BRIDGE  REPLACEMENT 


Mr.  Thompson:  Thank  you,  Mr.  Tallent. 
Gentlemen,  I  would  like  to  give  you  a  brief 
history  on  the  Harrison  River  bridge  project  and 
the  bridge  itself. 

This  bridge  is  on  CP  Rail's  mainline  in  British 
Columbia,  it  is  a  double  track  bridge.  In  any 
given  year  there  is  in  excess  of  60  million  gross 
tons  handled  across  this  bridge. 

These  half  deck  plate  girder  spans  being 
changed  out  were  installed  in  1913.  Because  of 
the  age  and  condition  of  these  spans,  it  was 
decided  to  undertake  a  three  year  program  of 
span  replacement.  Five  ballasted  deck  through 
plate  girder  spans  were  installed  in  the  fall  of 
1986  and  three  ballasted  deck  through  plate 
girder  spans  were  installed  in  January,  1987. 
Two  spans  will  be  installed  in  the  early  part  of 
1988.  The  two  spans  being  installed  in  the  ear- 
ly part  of  1988  are  the  two  approach  spans  to 
the  swing  span. 

These  two  spans  will  be  three  quarters 
ballasted  deck  through  plate  girders  and  one- 
quarter  steel  tie  open  deck  spans.  The  reason 
for  the  steel  tie  open  deck  on  the  one  end  of 
these  spans  is  to  accept  the  present  rail  lock 
wedge  system  now  in  place  on  the  swing  span. 

CP  Rail  received  span  replacements  proposals 
from  two  different  bridge  companies.  One  pro- 
posal was  to  use  a  crane  and  barge  system.  This 
proposal  was  restricted  to  the  high  water  season 
on  the  Harrison  River  which  occurs  in  May  and 
June  of  each  year. 

The  other  proposal  was  to  use  a  gantry 
system,  supported  on  six  legs,  mounted  onto 
the  top  of  the  abutment  and  piers,  on  the  out- 


side of  the  present  and  future  spans. 

The  gantry  system  was  chosen  over  the  crane 
and  barge  system  because  of  the  flexibility  of 
scheduling  span  replacements,  and  the  contract 
price  for  fabricating  and  installing  spans  was 
$1  million  less  than  the  crane  and  barge  system. 

The  first  sets  of  spans  were  installed  in  the 
late  fall  of  1986  and  early  January,  1987. 

Canron,  Incorporated  Western  Bridge  Divi- 
sion under  contract  to  CP  Rail,  replaced  six 
75-foot  and  two  85-foot  spans  which  weighed 
135  and  160  tons  each  respectively. 

Erection  scheme  made  use  of  a  portable  two 
span  gantry  system  designed  by  Canron  for  ex- 
clusive use  on  the  Harrison  River  bridge 
project. 

The  six  columns  of  the  gantry  system  bear 
directly  on  the  top  of  the  abutment  and  piers 
or  on  piers  only  depending  on  which  spans  are 
being  changed  out.  The  columns  on  each  end 
are  movable  to  allow  for  the  variable  distances 
of  the  abutments  and  piers  and  to  accommodate 
the  different  lengths  of  spans  being  replaced. 

Using  six  pickup  points,  an  entire  old  dou- 
ble track  span  was  raised,  moved  back  on  the 
gantry  system  over  the  top  of  an  existing  span 
and  lowered  onto  two  awaiting  flat  cars,  one 
flat  car  on  each  track.  The  flat  cars  were  lashed 
together  using  wire  rope  so  that  the  cars  would 
move  as  one  when  an  idler  fiat  car  and  a 
locomotive  was  hooked  to  one  of  the  Hat  cars. 

This  old  span  was  pulled  back  clear  of  the 
assembly  area  of  the  new  span.  The  locomotive 
and  idler  flat  car  were  cut  off  from  this  set  of 
cars,  run  back  and  run  through  a  siding  to  get 
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by  the  old  span,  hooked  onto  another  set  of  flat 
cars  and  lashed  together  with  wire  rope  at  the 
spot  where  the  new  span  was  sitting  to  be  loaded 
onto  these  cars. 

The  new  span  was  loaded  onto  these  flat  cars 
and  the  locomotive  then  pushed  these  cars  ahead 
to  a  spot  under  the  gantry  system.  The 
locomotive  and  idler  were  cut  off  from  these 
flat  cars,  run  back  through  the  siding  and  then 
hooked  back  up  to  the  old  span  flat  cars.  These 
flat  cars  were  then  pushed  to  a  spot  where  the 
new  span  had  been  loaded,  and  this  old  span 
was  off  loaded  from  the  flat  cars  into  the  spot 
the  new  span  had  occupied.  The  old  span  was 
lifted  off  the  flat  cars  with  hydraulic  jacks  built 
into  a  dolly  system.  The  dollies  with  the  old 
span  mounted  on  them  were  then  pulled  clear 
of  the  track.  While  the  old  span  was  being 
cleared  from  the  tracks,  the  new  span  was  be- 
ing raised  from  its  set  of  flat  cars  and  moved 
ahead  and  lowered  into  its  final  resting  place. 

Each  span  replacement  required  an  1 1-hour 
track  block  of  time  from  start  to  finish. 

Once  the  span  change-out  was  completed,  the 
gantry  was  moved  forward  on  flat  cars  and  an- 
chored and  set  up  again  for  the  next  span 
change-out. 

The  ease  with  which  the  gantry  could  be 
moved  and  set  up  at  the  next  location  of  span 


change-out,  facilitated  a  one- week  turn-around. 

Average  replacement  time  of  each  span 
change-out  was  every  seven  days. 

There  were  a  few  minor  setbacks,  but  all  in 
all,  it  went  very  well  for  the  five  spans  changed 
out  in  the  fall  of  1986  and  the  three  spans 
changed  out  in  January,  1987. 

We  will  now  show  the  film  that  was  made 
of  the  second  span  change-out  and  the  second 
move  ahead  of  the  gantry  system.  This  is  a  silent 
film  but  I  will  try  to  narrate  it  as  it  is  shown. 
(Whereupon  there  was  a  film  presentation.) 

President  Kapp:  Thank  you,  Chuck.  I  have 
a  couple  of  very  brief  announcements.  One,  all 
the  reports  given  the  last  two  days  are  available 
in  the  back  of  the  room  if  you  would  like  a  copy. 
Also,  please  take  one  of  the  subject  cards  to 
complete  and  return  to  me,  or  any  director,  or 
Pat,  or  mail  into  the  office.  These  are  a  list  of 
the  subjects  chosen  for  next  year,  and  we  need 
chairmen,  vice  chairmen,  and  committee 
members.  So  get  involved  in  your  association, 
and  volunteer  to  do  a  committee  report.  It  is 
very  rewarding. 

Second,  REMSA's  reception  is  at  6:30  this 
evening  and  I  look  forward  to  seeing  you  all 
there. 

This  session  now  stands  adjourned. 


WEDNESDAY  MORNING  JOINT  SESSION 

September  23,  1987 


President  Kapp:  Ladies  and  gentlemen,  we 
will  now  call  the  final  joint  session  to  order. 
Our  thanks  to  REMSA  for  the  wonderful  recep- 
tion last  evening  that  we  all  enjoyed.  It  was  nice 
to  see  everyone  there. 

As  of  8:00  a.m.  this  morning  the  following 
is  a  list  of  registrations:  Roadmasters,  220; 
Bridge  and  Building,  92;  Joint,  belonging  to 
both  Associations,  18;  for  a  total  of  330 
members.  Associate  members,  211;  Guests,  85; 
and  spouses,  109;  for  a  grand  total  of  735.  This 
figure  compares  to  our  total  of  563  during  last 
year's  conference  in  Chicago. 

I  would  like  to  have  John  Smith  come  up, 
please.  John  has  been  a  director  with  the  Bridge 
and  Building  Association  for  three  years,  star- 
ting out  as  a  committee  chairman,  committee 
sponsor  and  has  been  our  membership  chair- 
man during  the  past  year.  I  would  like  to  pre- 
sent John  with  this  plaque  that  reads  "Presented 
to  John  Hunt  Smith  for  his  services  as  Direc- 
tor from  1984  to  1987."  John. 

Mr.  Smith:  Thank  you,  John.  Just  a  few 
short  words  to  a  person  out  there  who  has  been 
a  continuing  help  to  me  over  the  past  three 
years.  A  very  fine  lady,  Pat  Weissmann.  Let's 
give  Pat  a  big  hand,  she  has  been  a  great  help 
to  everybody;  and  I  would  also  like  to  think  the 
members  of  the  Board.  (Applause) 

President  Kapp:  Thank  you,  John.  At  this 
time  I  would  like  to  turn  the  podium  over  to 
Roadmasters'  President,  Mike  Marlow.  Mike. 


President  Marlow:  Thank  you,  John.  At  this 
time  I  would  like  to  present  plaques  to  out-going 
directors  and  one  out-going  officer.  I'd  like  to 
call  up  Mike  McGinley.  This  reads  "Apprecia- 
tion Award  Presented  by  Roadmasters  and 
Maintenance  of  Way  Association  of  America 
to  M.  E.  McGinley  for  his  services  as  Direc- 
tor 1983  to  1987".  Mike,  it  has  been  a  pleasure 
working  with  you. 

Mr.  McGinley:  It  has  been  a  pleasure  for  me 
too.  Thank  you,  Mike.  (Applause) 

President  Marlow:  This  presentation  is  to 
Jerry  Cossel  and  also  reads  "Appreciation 
Award  Presented  by  the  Roadmasters  and 
Maintenance  of  Way  Association  of  America 
to  J.  D.  Cossel  for  his  services  as  Director  1983 
to  1987".  Jerry,  it  has  been  a  pleasure.  And 
to  John  Swiderski;  once  again,  this  reads  "Ap- 
preciation Award  Presented  by  the  Roadmasters 
and  Maintenance  of  Way  Association  of 
America  to  J.  J.  Swiderski  for  his  services  as 
Director  1983  to  1987."  John.  (Applause)  John 
should  probably  receive  another  award  for  hav- 
ing attended  all  the  Board  meetings.  It  isn't  an 
easy  task  getting  to  some  of  our  meetings  from 
Edmonton. 

We  have  one  more  presentation.  This  one  is 
to  Mr.  Lester  Kelley  for  his  services  as 
Treasurer  1985  to  1987.  Lester.  (Applause) 

I  will  now  turn  the  program  over  to  Keith  Pot- 
torff  who  will  introduce  our  first  special  feature 
this  morning. 
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Moderator:  K.  W.  Sutherland,  Dir.  M/W  Systems,  CP  Rail,  Toronto  ONT 

Panelists:      J.  M.  Johnson,  Divn.  Engr,  AT&SF,  Temple  TX 

T.  H.  Peterson,  Supt.  Car  Dept.,  C&NW,  Chicago  IL 


Mr.  Pottorff:  Good  morning.  We  will  now 
have  a  panel  on  derailment  analysis  and  in- 
vestigation. Mr.  Karl  Sutherland  will  be  the 
moderator.  Karl  is  director  of  maintenance  of 
way  systems  for  CP  Rail  in  Toronto.  Karl. 

Mr.  Sutherland:  Mr.  Chairman,  ladies  and 
gentlemen,  at  this  time  I  would  like  to  thank 
President  Marlow  and  Mr.  Pottorff  for  the  kind 
invitation  extended  to  me  to  serve  as  chairman 
and  moderator  of  the  panel  discussion  entitled 
"Investigation  of  Derailment". 

This  topic  is  most  interesting  and  I  am  sure 
it  will  generate  considerable  discussion  from  the 
audience  here  today. 

The  objective  in  any  accident  investigation 
is  to  determine  the  cause.  Once  the  cause  has 
been  determined,  take  effective  corrective  ac- 
tion that  would  prevent  similar  accidents  in  the 
future.  We  wish  to  keep  this  discussion  infor- 
mal, and  we  will  have  a  short  presentation  by 
each  of  the  three  gentlemen.  There  was  to  be 
a  transportation  officer  here  from  the  Union 
Pacific  who  has  just  been  recently  transferred, 
and  I'm  not  too  sure  he  will  be  able  to  be  here 
this  morning. 

At  the  conclusion  of  the  individual  presenta- 
tions, we  will  have  a  question  and  answer 
period.  When  a  question  is  asked,  we  ask  that 
you  come  to  one  of  the  microphones  in  the  aisle, 
identify  yourself,  give  your  occupation  on  the 
railway  or  the  company  you  represent.  Once 
again,  we  wish  to  keep  the  session  informal  but 
very  informative.  Any  question  dealing  with  the 
subjects  will  be  addressed,  and  we  hope  we 
have  the  answers  for  you.  So  please  do  not 
hesitate  to  ask. 

At  this  time,  it  is  my  pleasure  to  introduce 
the  panel.  On  my  right,  I  have  John  Johnson, 
Division  Engineer  of  the  Santa  Fe,  and  on  my 
left  I  have  Tom  Peterson,  Superintendent  Car 
Department,  Chicago  and  North  Western.  As 
you  can  see  we  have  a  real  cross  section  of  talent 
on  the  panel,  a  mechanical  officer  and  an 
engineering  officer.  So  anybody  who  has  been 


out  to  derailments  like  most  of  us  have,  it  is 
nice  to  get  there  first.  (Laughter) 

There  are  a  few  rules  that  we  should  deal  with 
here  on  the  floor.  I  am  the  moderator  so  for- 
tunately, I  don't  have  to  answer  all  the  ques- 
tions, but  we  believe  that  the  success  of  this 
panel  discussion  is  really  what  comes  from  the 
floor.  I  have  a  few  questions  that  I  am  going 
to  ask  each  of  these  gentlemen  here,  to  get  it 
started,  but  then  I  would  like  to  see  lots  of  ac- 
tion from  the  floor.  As  I  said  before,  if  you  have 
been  at  derailments,  we  should  get  quite  a  bit 
of  action. 

At  this  time  I  would  like  to  ask  John  Johnson 
if  he  would  tell  us  what  happens  in  his  depart- 
ment on  the  Santa  Fe  when  handling  an  in- 
vestigation of  a  derailment. 

Mr.  Johnson:  As  Mr.  Sutherland  mentioned, 
I  am  with  the  Santa  Fe.  Some  of  us  at  the  San- 
ta Fe  expressed  some  dismay  that  they  called 
upon  us  to  even  discuss  derailments  on  our 
railroad.  Southern  Division  is  in  south  Texas 
and  over  the  last  several  years  we  have  had  a 
major  rehabilitation  there.  ApparenUy  it  has 
about  1,000  miles  of  track  that  varies,  as  most 
divisions  do,  from  high  tonnage,  high  class  Am- 
trak  routes  and  freight  routes  to  some  pretty  rut- 
ty branch  lines,  some  yards  that  were  closed 
by  the  system  people  and  still  switched  in  by 
the  division  people  (laughter)  for  which  no  one 
gives  you  money.  We  have  the  whole  gambit 
like  everyone  has. 

The  priority  in  terms  of  derailment  and  derail- 
ment investigation  on  the  Santa  Fe  go  about  like 
this,  and  obviously  this  is  going  to  reflect  some 
of  my  own  opinions,  and  there  are  going  to  be 
variations  from  territory  to  territory,  and  from 
individual  to  individual.  For  example,  a  few 
years  ago  we  had  a  district  engineer  on  the 
region  who  regularly  beat  me  to  derailments. 
He  had  access  to  an  airplane  and  I  was  in  a  car, 
and  he  beat  me  there  almost  every  time.  But 
I  am  sure  that  on  most  properties  the  priority 
of  who  goes  to  derailments  is  largely  dictated 
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by  the  severity  of  the  derailment.  Roadmasters 
are  called  upon  to  go  to  very  nearly  all  mainline 
derailments,  and  most  significant  yard 
derailments. 

Division  engineering  office  people,  myself  or 
an  assistant  division  engineer,  will  also  go  to 
any  mainline  derailments  where  there  appears 
to  be  any  question  about  cause  or  an  outage  that 
would  last  more  than  a  few  hours.  If  a  wheel 
dropped,  or  there  was  a  bad  journal,  or 
something  of  that  nature,  we  may  not  call  upon 
division  people  to  go.  You  can  expect  to  see 
the  superintendent  on  about  the  same  basis. 
Regional  people  will  show  up  if  there  is  a  severe 
derailment,  depending  on  type  of  track.  If  it  is 
the  transcontinental  high  tonnage  type  track,  or 
it  involves  hazardous  material,  or  questionable 
cause  type  items,  then  you  will  see  regional  peo- 
ple there.  You  seldom  see  people  from  a  system 
basis  arriving  at  a  derailment  on  the  Santa  Fe. 
Although  in  very  strange  cases  you  may  see 
them. 

Once  the  man  from  the  engineering  depart- 
ment, the  roadmaster  or  whoever,  gets  to  the 
site  of  the  derailment,  the  process,  in  my  mind, 
goes  about  like  this.  Of  course,  the  first  priori- 
ty is  the  issue  of  safety.  I  know  that  most  of 
this  audience  has  made  the  decision  that  the 
primary  tools  for  investigation  of  a  hazardous 
material  derailment  are  a  pair  of  tennis  shoes 
and  binoculars.  (Laughter).  We  have  had  some 
problems  in  the  past  with  roadmasters  donning 
breathing  apparatus  from  the  fire  department, 
and  I  am  trying  my  best  to  discourage  that. 
Once  the  issues  of  safety  and  hazardous  material 
are  cleared  up  we  expect  the  first  man  on  the 
ground  there  to  take  a  preliminary  look  with 
restoration  first  in  mind.  Then  try  to  determine 
the  extent  of  damage,  what  it  would  take  to 
replace  it,  and  what  would  be  the  best  route  to 
go  to  restore  the  track  to  service.  Once  he  has 
established  that  and  hopefully  communicated 
that  to  the  chief  dispatcher  and  the  engineering 
people  who  need  to  help  him  get  the  material 
there,  he  begins  to  work  on  the  cause  type  of 
thing.  Sometimes  it  is  blatantly  obvious.  A  jour- 
nal (laughter),  sometimes  a  journal  even  comes 
outof  your  trunk.  (More  laughter).  Well,  when 
sometimes  they  run  their  two  trains  together, 
you  know  you  have  a  blatant  cause.  Sometimes 
there  is  even  a  blatant  track  cause.  Sometimes, 
however,  it  is  not  so  clear.  We  expect  that  man 
to  begin  to  take  some  measurements,  observa- 


tions, beginning  near  the  point  of  derailment 
and  in  both  directions,  a  little  bit  past  it  and 
especially  before  it,  and  try  to  establish  the  basic 
plan  versus  the  track  condition,  the  gauge,  the 
tie  condition,  the  surface  and  alignment  condi- 
tions and  any  other  clues  that  might  be  there 
with  respect  to  track  buckling  or  that  sort  of 
thing,  and  make  some  kind  of  record  of  that 
along  with  photographs  whenever  he  can. 

In  the  derailment  investigation  process,  Santa 
Fe  has  dictated  that  there  is  a  committee  con- 
sisting of  engineering,  mechanical,  and 
operating  officers,  and  all  three  of  them  have 
an  equal  voice  with  the  operating  man  having 
the  final  say  in  what  the  actual  cause  was  of 
the  derailment.  We  hope,  and  expect,  that  the 
agreement  they  reach  is  a  complete  agreement 
and  that  the  conclusion  they  reach  is  a  valid  one. 
If  there  is  a  question  or  discussion  about  it,  it 
is  often  referred  on  up  the  line  and  the 
arguments  begin.  As  you  all  know,  there  are 
often  great  differences  and  discussions  par- 
ticularly between  roadmasters  and  trainmasters. 
Often  that  is  due  to  the  roadmaster  being  more 
interested  in  the  trainmaster's  business  and  the 
trainmaster  being  more  interested  in  the  road- 
master's  business.  I  have  one  roadmaster  who 
thinks  he  is  an  expert  on  track-train  dynamics 
every  time  a  100  ton  grain  car  goes  on  the 
ground  in  a  90  pound  rail  yard.  I  personally 
don't  see  a  big  role  in  track-train  dynamics  there 
as  nearly  as  I  do  in  a  weak  structure.  So  that 
sort  of  interaction  occurs,  and  that  operating  of- 
ficial on  the  ground  is  expected  to  come  up  with 
the  cause  as  soon  as  possible. 

The  final  thing  I  think  I  need  to  say  is  that 
if  the  roadmaster  or  engineering  officer  who  is 
the  responsible  one  in  his  committee  does  not 
agree,  he  does  have  some  avenue  to  go  ahead 
and  let  his  opinion  be  known  to  his  leaders  and 
to  the  division  superintendent  to  try  to  resolve 
it.  Occasionally  we  will  even  go  out  and  try  to 
resolve  it  even  after  the  cars  have  been  picked 
up  and  cleaned  up;  and  try  to  reach  some  kind 
of  conclusion. 

Mr.  Sutherland:  Thank  you,  John.  Tom, 
would  you  mind  telling  us  what  happens  when 
a  derailment  occurs  from  the  car  side  and 
mechanical  side  on  the  C&NW? 

Mr.  Peterson:  Thank  you,  Karl.  It  is  nice 
being  here  even  though  I  am  outnumbered  a  lit- 
tle bit.  1  don't  suppose  that  in  the  next  ten 
minutes  I  can  convince  all  of  you  that  bent 


120 


B  &  B  PROCEEDINGS 


flanges  and  rigid  trucks  really  don't  exist,  can 
I?  Or  rarely  exist? 

Although  the  methods  of  derailment  cause 
determination  differs  railroad  by  railroad,  the 
purpose  of  accurately  determining  cause  is  in 
harmony  throughout  the  industry,  so  that  future 
preventive  action  can  be  enacted  to  help 
guarantee  safety  of  employees  and  the  public 
and  to  reduce  the  magnitude  of  liability  dollars. 
Expertise  in  precisely  assessing  a  derailment 
cause  is  a  product  of  hands-on  experience,  ex- 
haustive investigation,  thorough  knowledge  of 
industry  regulations,  cross-departmental  com- 
munication that  does  not  stimulate  battle  con- 
ditions and,  most  importantly,  maintaining  an 
alert  and  open  mind  to  other  opinions. 

My  talk  leans  toward  the  investigation  of 
larger  derailments.  However,  many  concepts 
that  I  will  surface  could  equally  apply  to  small 
derailment  sites.  Much  data  concerning  the 
train,  the  track,  and  the  equipment  can  be 
gathered  prior  to  your  departure.  In  fact,  most 
times  it  is  advantageous  to  gather  information 
before  jumping  in  the  car  if  for  no  other  reason 
than  to  give  the  train  crew  time  to  relay  a  fac- 
mal  description  of  the  scene.  I  am  sure  that  most 
of  us  in  this  room  have  seen  initial  reports  of 
five  derailed  cars  turn  into  25,  or  25  in  the  ditch 
dwindle  to  five  leaning  on  the  track.  The  re- 
mainder of  my  discussion  concerns  on-the-scene 
investigation  as  it  relates  to  the  mechanical 
department. 

I  will  begin  by  speaking  about  the  overall 
derailment  picture,  assuring  the  safety  of  the 
remaining  standing  train  and  conducting 
employee  interviews.  After  that,  I'll  narrow  in 
on  determining  point  of  derailment,  determin- 
ing first  freight  car  derailed,  examining  freight 
cars  and  associated  components,  and  assessing 
involvement  of  lading.  Remember  that  the 
physical  process  of  derailing  heavy  equipment 
always  results  in  definitive  environmental  and 
equipment  clues  that  must  be  examined,  analyz- 
ed, and  chronologically  assessed  to  logically 
realize  the  cost  inclusion.  I  will  attempt  today 
to  describe  mechanical  department  clues  and 
relate  to  you  what  these  clues  may  mean. 

So  now  our  top-notch  mechanical  department 
investigator  is  ready  to  leave  for  the  scene.  That 
is  after  a  firm  debriefing  from  his  boss,  toss- 
ing a  re-machined  thin-flanged  gauge  in  his 
glove  box,  and,  of  course,  a  piece  of  rope  and 
rail  in  his  trunk.  (Laughter)  We  don't  really  do 


that,  guys,  (laughter),  not  unless  we  have  to! 
(Laughter)  Upon  arrival,  first  obtain  an  overall 
picture  of  the  derailment  by  simply  walking 
from  one  end  to  the  other  end  of  the  derailment. 
There  are  several  deeds  to  be  accomplished  dur- 
ing this  walk-through.  Look  for  an  obvious 
cause  such  as  an  overheated  journal,  broken 
wheel,  extracted  coupler,  broken  rail,  struck 
foreign  debris,  or  crossing  mishap.  Check  for 
stress  rails,  non-stable  equipment,  and  make 
note  of  leaking  contents  for  later  evaluation. 
Review  how  and  where  to  place  re-railing 
equipment,  and  finally  create  a  diagram  of  the 
scene  showing  freight  car  numbers,  car  posi- 
tion, and  appropriate  landmarks. 

Next,  the  safety  of  the  remaining  standing 
equipment  should  be  insured.  Inspect  the  stand- 
ing train  prior  to  movement  to  guarantee  ade- 
quate air  brakes  and  also  absence  of  dragging 
components,  more  derailed  cars,  rail  separation, 
unstabilizing  or  other  conditions  that  prevent 
safe  movement.  Speed  restrictions  should  be 
predetermined  and  relayed  as  appropriate. 
When  inspecting  the  standing  train  you  want  to 
remain  alert  for  signs  which  may  alter  the  cause 
already  determined  or  assist  in  the  initial  cause 
determination. 

If  one  or  more  locomotives  are  equipped  with 
tapes,  the  tapes  should  be  pulled  and  handled 
in  accordance  with  your  company  policy. 
Employees  should  be  interviewed  as  necessary 
to  assist  in  cause  determination.  This  is  not  only 
limited  to  the  crew  handling  the  train.  Section 
crews  may  have  to  be  interviewed  if  track  in- 
volved was  recently  worked  on,  or  car  or 
motive  power  employees  interviewed  if  suspect 
equipment  has  recently  been  worked  on.  It  is, 
of  course,  highly  desirable  to  include  all 
members  of  the  primary  investigative  team  in 
any  employee  interviews. 

We  are  now  at  the  stage  when  the  point  of 
derailment  can  be  determined.  Identify  where 
flange  of  wheel  first  strikes  tie,  ground,  tieplate, 
or  spike.  Trace  path  of  fiange  mark  to  origin. 
Measure  and  record  appropriate  distances  and 
include  on  your  diagram.  Don't  forget  to  in- 
vestigate the  possibility  of  dragging  equipment 
by  looking  for  abrasions,  ballast  disturbance, 
or  rail  scrapes  prior  to  plant  derailment. 

The  next  step  is  to  put  a  fix  on  the  first  freight 
car  or  locomotive  derailed.  A  range  of  cars, 
most  likely  to  include  the  first  derailed  can  be 
identified  by  viewing  the  position  of  the  fall 
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ing  cars,  position  of  derailed  trucks  and  wheels, 
and  angle  of  askewed  ties.  In  fact,  surprising- 
ly, sometimes  the  ties  and  components  seem  to 
symmetrically  point  towards  this  particular 
area.  Now  we  must  rely  on  the  car  components 
and  the  clues  they  create  to  specifically  iden- 
tify the  first  car  derailed.  Here  are  some  of  these 
component  clues:  wheels  and  axles,  a  gouged 
wheel  flange  indicates  that  the  wheel  has  been 
running  on  angle  bars  or  angle  bar  bolts.  The 
pattern  of  the  gouge  will  match  what  the  wheel 
was  running  on.  For  instance,  a  one-half  moon 
gouge  indicates  the  wheel  rolled  on  angle  bar 
bolts,  whereas  a  square-shaped  gouge  indicates 
running  on  angle  bars.  Small  nicks  in  the  wheel 
flange  show  that  the  wheel  had  been  crushing 
ballast.  The  extent  of  the  nicks  and  scratches 
is  proportional  to  the  distance  the  wheel  has 
been  on  the  ground. 

Wear  marks  in  the  center  of  the  axle  are 
usually  the  marks  of  the  underbody  of  the 
freight  car.  This  condition  may  indicate  that  the 
opposite  wheel  bearing  in  the  truck  was  the  first 
one  off. 

Truck  sides:  if  there  are  scuffing,  scraping, 
or  high  friction  burn  marks  on  the  inside  of  the 
truck  side  and  there  are  no  similar  marks  on 
opposite  truck  side  this  could  have  been  the  first 
off,  and,  in  fact,  usually  indicates  spread  rail. 
If  these  marks  are  on  the  inside  of  one  truck 
side  and  on  the  outside  of  the  opposite  truck 
side,  this  normally  indicates  that  the  truck  was 
the  first  or  possibly  the  second  one  off.  If  those 
marks  are  underneath  and  also  on  both  sides  of 
the  truck  side,  it  normally  was  not  the  first  one 
off. 

Couplers:  an  extracted  or  broken  coupler  will 
fall  and  cause  marks  on  ties  or  ballast  that 
precede  the  point  of  derailment,  and  it  normal- 
ly will  exhibit  gouge  marks  that  were  caused 
by  a  freight  car  rolling  over  it.  When  this  oc- 
curs time  must  be  taken  to  find  all  parts  of  the 
extracted  component,  and  measurements  taken 
from  components  to  plant  derailment,  and  from 
plant  derailment  to  first  marks  on  ties  and 
ballast.  These  distances  can  also  be  recorded 
on  the  diagram. 

Brake  beams:  if  the  brake  beam  is  severely 
bent  and  is  suspected  as  being  in  the  car  that 
first  derailed,  then  there  was  most  likely  an 
obstruction  between  the  rails.  The  beam  should 
exhibit  marks  where  it  was  hit.  If  the  beam  is 
a  unit  type,  which  is  predominate  today,  and 


is  intact  and  there  is  nothing  wrong  with  its 
truck,  then  the  beam  came  out  as  a  result  of  the 
derailment  and  was  not  the  cause. 

Center  sills:  Wheel  rubbing  marks  on  the  in- 
side of  the  center  sill  may  indicate  that  the 
diagonally  opposite  wheel  might  have  derailed 
first.  Other  markings  in  car  positions  should  be 
checked  to  verify  this. 

Next,  ril  get  more  into  the  meat  of  the  mat- 
ter, and  that  is  what,  in  my  opinion,  and  I  stress 
my  opinion,  are  mechanically  related  direct 
derailment  causes  and  which,  again  in  my  opi- 
nion, are  not. 

I'll  start  with  wheels  first.  A  cracked  wheel 
plate  causes  the  wheel  to  loosen  from  the  axle 
directly  causing  the  derailment.  If  large  gouges 
are  evident,  the  wheel  may  have  struck 
something.  Otherwise  there  was  probably  a  sub- 
surface defect.  A  loose  wheel  is  a  direct  cause 
only  if  spiral-type  pressure  marks  exist  on  the 
wheel  seat  indicating  it  had  been  working  itself 
loose  over  time.  Straight  type  pressure  marks 
on  the  wheel  seat  indicates  that  the  wheel  was 
forced  off  during  the  derailment  and  was  not 
the  cause. 

A  vertical  flange  is  one  that  the  inside  flange 
face  appears  to  be  at  a  ninety  degree  angle  to 
the  wheel  tread.  This  condition  was  a 
characteristic  of  the  cast  iron  wheel.  The  steel 
wheel  does  not  wear  this  way  and  will  not  cause 
derailments. 

A  thin  flange  wheel  is  a  wheel  where  the 
flange  thickness  gauges  15/16  inch  or  less.  The 
wheel  is  removed  at  this  point  to  prevent 
breakage  of  the  flange  or  to  remove  a  wheel 
where  the  flange  wear  reaches  a  point  where 
it  might  split  a  switch  point  or  climb  a  switch 
point.  A  wheel  where  the  flange  takes  the  thin 
flange  gauge  may  be  the  direct  cause  of  a  split 
or  climb  switch  point  in  a  turnout.  If  it  does 
not  take  the  gauge,  it  did  not  cause  the 
derailment. 

Before  I  move  onto  the  remaining  com- 
ponents, I  would  like  to  quickly  define  a  frac- 
ture. A  fatigue  fracture  is  one  caused  by  age 
or  casting  defects.  A  cross  section  of  the  break 
itself  will  show  how  the  fracture  has  developed 
over  time;  what  percentage  has  oxidized.  This 
is  commonly  referred  to  as  percent  old  break. 
A  .stress  fracture  is  one  that  shows  graininess 
about  the  break  caused  by  immediate  and  ex- 
treme pressure.  For  instance,  a  fatigue  fractured 
axle  is  usually  a  direct  derailment  cause  while 
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a  stress-fractured  axle  is  normally  the  result. 
A  bent  axle  is  always  the  result  of  a  derailment. 

A  broken  truck  side  or  truck  bolster  which 
causes  a  derailment  will  be  fatigue  fracture.  In 
addition,  there  will  be  scuff  marks  on  the  ties 
and  gouge  marks  on  the  underbody  of  the  car 
due  to  the  freight  car  falling  down  on  the  truck. 

Overheated,  or  as  commonly  referred  to, 
burned  off  journal  bearings  obviously  directly 
cause  derailments.  An  off-center  freight  car  will 
inhibit  swivel  or  truck  rotation  on  opposite  ends, 
maximize  wheel  lift  on  opposite  ends,  or 
stimulate  potential  for  truck  disengaging  from 
attachments.  A  true  off-center  car-caused 
derailment  will  produce  an  intact  but  possibly 
missing  center  pin  that  shows  wear,  chafing, 
or  rather  severe  bend.  Also,  a  center  plate  face 
may  show  recent  or  shiny  wear  on  one  side 
where  the  car  body  has  been  riding. 

I  will  now  cover  everyone's  favorite  cause, 
the  one  foremost  in  the  minds  of  non- 
mechanical  department  personnel,  and  one  that 
most  quickly  springs  off  the  lips  of  engineer- 
ing and  transportation  field  employees,  the  ever 
popular  rigid  truck.  A  freight  car  truck  did  not 
rotate  through  a  curve  or  turnout  if  the  flange 
marks  begin  inside  ball  of  rail  and  end  outside 
ball  of  rail  on  a  diagonjilly  consistent  mark.  This 
reverses  wheel  lift  which  produces  a  first  mark 
on  top  of  the  ball  of  rail  normally  about  one 
inch  into  the  ball.  Even  if  the  markings  show 
as  in  my  first  description,  there  still  may  be 
other  causes  for  the  derailment  other  than  rigid 
truck.  These  are,  first,  slack  action.  Measure 
the  distance  from  rail  where  flange  first  hits  tie 
or  ballast;  generally  the  further  the  distance  the 
more  likely  train  handling  was  at  fault.  Second, 
irregular  cross  level  on  curve  and  finally  curve 
worn  rail.  If  these  three  conditions  are  ruled 
out  after  thorough  investigation  to  determine  if 
a  rigid  truck  existed,  the  car  must  first  be 
reconstructed  with  or  without  load,  but  with  full 
complement  of  pre-deraU  components.  Follow- 
ing this,  the  car  department  will  accurately 
measure  site  bearing  clearances  and  assess  any 
abnormal  wear.  If  dimensional  conditions  ex- 
isted that  inhibited  appropriate  truck  rotation 
through  a  curve,  then  yes,  it  was  a  rigid  truck 
that  caused  the  derailment. 

I  would  like  to  mention  a  couple  of  other 
things.  One  is  the  manner  in  which  lading  spills 
out  can  be  helpful  in  determining  first  car  de- 
railed. If  lading  such  as  grain,  lumber,  or  coal 


simply  spills  out  sideways  its  car  probably 
derailed  during  the  chain  reaction  or  after  ef- 
fect. If  lading  is  spread  horizontally  at  a  distance 
exceeding  its  own  car  length,  the  car  may  be 
one  of  the  first  derailed.  If  improper  loading 
is  suspected  as  cause,  then  the  car  department 
must  evaluate  whether  the  lading  was  original- 
ly secured  in  accordance  with  AAR  rules. 

Second,  if  the  locomotive  is  suspected  as  a 
cause  of  the  derailment  it  should  be  shopped 
for  detailed  inspection.  However,  if  any  types 
of  tests,  such  as  an  air  brake  test,  are  necessary 
from  a  legal  or  regulatory  standpoint,  it  should 
be  done  prior  to  movement. 

In  conclusion,  as  I  have  mentioned,  accurate 
train  derailment  cause  determination  sets  up 
motions  that  protect  our  industry's  posture  and 
the  guarantee  of  employee  and  public  safety  and 
reduces  the  magnitude  of  our  liability  dollars. 
It  is  a  serious  business  and  must  be  approached 
alertly  and  methodically. 

I  hope  that  in  some  small  way  I  have  been 
able  to  help  today.  Thank  you. 

Mr.  Sutherland:  Thank  you,  Tom.  Before 
taking  questions  from  the  floor  I  have  a  few  here 
that  I  would  like  to  ask  each  member  of  the 
panel . 

John,  I'll  start  with  you.  On  your  railroad, 
I  know  you  said  safety  was  the  first  priority, 
and  I  agree  with  that.  Now,  if  we  know  every- 
thing is  in  a  safe  environment,  what  is  the  first 
priority?  Determine  the  cause  of  derail,  if  not 
already  known  or  clear  the  track,  and  get  the 
trains  running,  and  worry  about  the  cause  later? 

Mr.  Johnson:  The  primary  thing  that  I  see 
is  restoration  of  the  track  as  the  first  priority. 
In  nearly  all  cases  there  is  a  several  hour  inter- 
val between  the  time  the  derailment  occurred 
and  the  time  any  off-track  equipment  arrives 
to  begin  rerailing.  The  record  allows  you  to  try 
to  figure  out  what  happened,  although  we  will 
ordinarily  not  hold  up  any  clearing  operations 
while  we  are  trying  to  solve  the  mystery. 

Mr.  Sutherland:  Tom,  what  do  you  say  to 
that? 

Mr.  Peterson:  Well,  we  sort  of  work  it  the 
same  way.  Over  the  past  several  years  we  have, 
depending  on  the  severity  of  the  derailment, 
taken  extra  measures  to  try  and  get  an  in- 
vestigating team  at  the  derailment  site  before 
anything  is  disturbed.  Once  again,  that  depends 
on  the  severity,  and  as  John  mentioned,  I  can't 
picture  an  occurrence  where  we  hold  back 
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rerailing  or  clearing  up  in  order  to  search  for 
clues.  If  need  be  we  will  search  for  them  while 
that  is  being  done. 

Mr.  Sutherland:  Well,  I  agree  with  both  of 
you  gentlemen  to  a  point  there,  but  I  think  it 
has  to  be  said  that  our  objective  is  really  to 
determine  the  cause.  On  many  of  the  derail- 
ments that  I  have  gone  to,  the  local  people 
would  get  there  very  quickly.  But  depending 
on  the  seriousness  of  the  derailment,  it  is  most 
important  that  the  clearing  operation,  depending 
again  on  the  distance  the  auxiliary  or  the  hooks 
have  to  travel,  it  is  very  important  that  we  do 
not  just  root  everything  out  and  push  it  out  in 
the  right-of-way.  Then  it  becomes  very  difficult 
for  the  investigating  team  to  determine  the  ac- 
tual cause  of  the  derailment. 

Mr.  Peterson:  Well,  Karl,  my  statement  is 
predicated  on  the  fact  that  the  first  guys  at  the 
scene  do  function  as  I  have  outlined  and  that 
is  make  a  detailed  diagram,  measure  and 
record,  mark  the  point  of  derailment,  and  all 
other  clues  that  relate  to  the  scene.  This  is  ex- 
tremely helpful  even  after  the  derailment  is 
cleaned  up. 

Mr.  Sutherland:  Speaking  of  the  railway  I 
represent,  I  guess  it  depends  on  what  level  you 
are  coming  from.  In  my  case  I  work  for  the 
system  office,  and  like  John  said  before,  not 
always  do  the  systems  officers  go  to  all  the 
derailments.  It  really  depends  on  how  serious 
it  is  and,  of  course,  with  all  these  hazardous 
materials  we  are  handling,  we  have  people 
there,  government  bodies  and  so  forth.  So  quite 
often,  more  than  not  really,  I  get  called  to  go 
to  derailments  and  try  to  assist  with  the  local 
people  on  the  ground  to  try  to  establish  the  cause 
of  the  derailment.  In  my  own  experience  I  have 
found  that  the  higher  the  echelon,  the  more  they 
are  really  interested  in  finding  out  what  the 
cause  really  is.  As  you  go  down  the  levels  of 
supervision,  your  local  superintendent  is  real- 
ly getting  his  you-know-what  chewed  out, 
because  he  wants  to  get  the  track  restored  and 
the  trains  running.  So  my  next  question  is 
directed  to  you,  John.  Who  actually  makes  the 
decision  there  on  the  ground  when  the  cause 
is  not  very  apparent?  We  have  a  hell  of  a  mess 
and  we  have  got  to  get  the  track  restored.  We 
really  don't  know  what  happened,  but  we  have 
to  get  the  track  restored,  and  we  will  worry 
about  the  cause  later.  Who  really  takes  over  and 
makes  that  decision?  On  your  railroad,  who 


would  do  that? 

Mr.  Johnson:  That's  ordinarily  controlled  by 
the  division  superintendent.  Occasionally  there 
may  be  a  regional  officer  there,  an  assistant 
general  manager,  or  even  the  general  manager. 
But  ordinarily  the  division  superintendent  con- 
trols the  equipment  and  how  it  is  handled. 

Mr.  Sutherland:  Pretty  much  the  same  with 
you,  Tom? 

Mr.  Peterson:  Well,  with  us  it  is  the  senior 
officer,  whoever  the  senior  officer  may  be.  In 
most  instances  it  is  the  transportation  man. 
There  have  been  times,  however,  when  the 
senior  officer  may  be  an  engineering  department 
man  or,  in  fact,  may  be  from  the  mechanical 
department.  It  just  depends  on  the  severity  and 
who  is  on  the  investigating  team. 

Mr.  Sutherland:  Next  question  to  you,  John, 
is  in  regard  to  cases  where  large  derailments 
occur  causing  extensive  damage  to  non-railway 
property.  I'm  thinking  that  if  you  have  a  major 
derailment  like  we  had  in  Mississauga  whereby 
we  wiped  out  half  the  community  there,  are 
there  any  aerial  photographs  taken  as  soon  as 
possible  after  the  accident  and,  if  necessary, 
during  the  clean-up  operation? 

Mr.  Johnson:  Yes,  we  do  get  aerial  photo- 
graphs in  most  cases  where  there  is  a  potential 
for  liability  or  even  a  potential  for  litigation. 
I  am  currently  involved  in  one  where  an  oil  field 
truck  hit  a  train  at  a  crossing  and  caused  a 
substantial  derailment,  and  we  flew  in.  Of 
course,  that's  part  of  our  evidence  against  the 
oil  field  company. 

Mr.  Sutherland:  On  your  railway,  Tom? 

Mr.  Peterson:  I  am  sure  we  would  likewise. 

Mr.  Sutherland:  Again,  John,  does  your 
railroad  have  any  individual  designated  as  a 
track-train  dynamics  specialist? 

Mr.  Johnson:  Yes,  there  are  several  people 
very  well  qualified  in  that  area  as  a  part  of  the 
railroad's  research  and  development 
department. 

Mr.  Sutherland:  And  on  your  railway, 
Tom? 

Mr.  Peterson:  Yes,  and  in  fact  he  was  here 
yesterday  and  made  a  presentation.  1  don't  sec 
him  out  there  today  though. 

Mr.  Sutherland:  Now  this  may  appear  to  be 
a  loaded  question,  but  I  think  it  is  one  that  has 
be  to  asked.  This  is  for  both  of  you  gentlemen. 
When  a  derailment  occurs  involving  a  turnout 
and  the  switch  point  appears  to  be  worn  and 
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chipped  a  bit,  but  also  the  derailed  wheel  or 
wheels  are  worn  and  appear  to  have  a  thin 
flange  that  the  mechanical  people  say  won't  take 
the  gauge,  will  management  on  your  respective 
railways  accept  a  combination  of  these  factors. 
More  to  the  point,  will  they  accept  thin  flange 
as  the  cause  for  derailment? 

Mr.  Johnson:  Yes  (Laughter) 

Mr.  Peterson:  No  (More  laughter) 

Mr.  Sutherland:  My  railroad,  no.  It  is  not 
the  policy  on  CP  Rail  to  accept  any  combina- 
tion, but  personally,  having  gone  to  a  lot  of 
derailments,  I  have  seen  many  of  these  things. 
You  know  minor  deficiencies  in  the  track, 
minor  deficiencies  in  the  rolling  stock.  In  isola- 
tion they  wouldn't  cause  a  derailment,  but  you 
put  them  together  and  they  make  a  pretty  good 
mix,  and  you  could  have  a  derailment.  That  is 
my  personal  opinion,  not  necessarily  that  of  the 
railway  I  represent. 

Now  that  we  have  had  a  few  questions  from 
here,  I  would  like  to  turn  it  over  to  the  floor. 
This  is  really  the  success  of  a  panel  discussion 
as  to  the  interaction  we  get  from  the  floor.  We 
would  like  for  you  to  step  up  to  the  microphone, 
identify  yourself,  the  railway  you  represent  and 
direct  your  questions  to  either  John  or  Tom. 

Bob  Green,  Santa  Fe:  I  would  like  to  ask 
a  question  of  both  men.  Do  you  have  handbooks 
or  pamphlets  available  for  your  roadmasters  ex- 
plaining possible  causes  of  derailments  and  what 
they  should  do?  And  do  you  use  them? 

Mr.  Peterson:  Yes,  we  do  have  them 
available,  but  I  suspect  that  they  are  not  as  wide- 
ly used  as  perhaps  they  should  be. 

Mr.  Johnson:  The  same  is  true  on  the  Santa 
Fe. 

Member:  You  referred  to  aerial  photos,  but 
do  either  one  or  both  of  your  railways,  have 
it  set  up  so  someone  who  is  first  on  the  scene 
can  take  pictures,  including  flash  pictures  where 
there  might  be  shadows,  so  that  you  cannot 
come  back  later  and  say,  well  that  isn't  what 
I  saw,  and  the  car  department  says,  oh  yes, 
definitely  that  is  the  way  it  was  or  vice  versa? 

Mr.  Johnson:  There  is  no  established  pro- 
cedure. I  personally  carry  a  camera  in  my  car 
with  a  flash  unit,  but  there  is  no  formal 
procedure. 

Mr.  Peterson:  I  can't  speak  for  our  engineer- 
ing department,  I  am  not  sure,  but  I  suspect  they 
have  cameras  too.  But  all  of  our  field  officers 
in  the  car  department  carry  cameras  with  them 


and  we  urge  them,  not  only  to  take  pictures  of 
the  scene  itself  and  the  different  marks,  but  also 
to  take  pictures  so  we  can  later  assess  car 
damage  more  accurately. 

Member:  Did  I  misunderstand  you?  You  said 
you  can't  get  a  vertical  flange  from  a  steel 
wheel? 

Mr.  Peterson:  In  essence  I  said  that,  yes. 

Member:  Is  that  true? 

Mr.  Peterson:  Yes. 

Member:  I've  seen  some  awful  vertical 
flanges  on  steel  wheels. 

Mr.  Peterson:  I  have  never  seen  a  vertical 
flange.  I  don't  have  the  seniority  like  a  lot  of 
you  may  have,  but.. 

Member:  Well,  I've  seen  it  on  class  C  wheels 
and  those  are  steel,  aren't  they? 

Mr.  Peterson:  Well,  let  me  finish  what  I  was 
saying.  I  have  never,  in  the  17  or  18  years  that 
I  have  been  on  the  railroad,  seen  a  flange  that 
takes  the  vertical  flange  gauge. 

Member:  Well,  is  that  after  you  twist  it 
or.  .  .(laughter). 

Mr.  Peterson:  No,  that  is  not  after  I  twist 
it.  (Laughter)  I  have  just  never  seen  one. 

Pat  Beinor,  CSX:  I've  got  a  loaded  question 
here.  I  would  like  to  know  if  the  panel  can 
answer  it  for  us.  Can  anybody  up  there  tell  me 
when  a  switch  point  will  cause  a  derailment  or 
when  it  will  not? 

Mr.  Peterson:  I  will  have  to  defer  to  the 
engineering  expert  on  that. 

Mr.  Johnson:  We  have  condemnable  limits 
established  for  switch  points;  I'm  sure  your 
railroad  does  as  well. 

Mr.  Beinor:  Is  there  a  dimension  to  that? 

Mr.  Johnson:  Yes,  but  I'm  not  prepared  to 
quote  it.  (Laughter) 

Mr.  Beinor:  Being  a  local  office  who  handles 
quite  a  bit  of  derailments  around  Chicago,  I 
think  that  the  car  department  should  address  this 
one.  I  am  sure  they  have  always  had  an  opi- 
nion, along  with  the  transportation  side,  of 
when  a  switch  point  did  cause  a  derailment  and 
when  it  did  not. 

Mr.  Peterson:  We  know  when  a  wheel 
causes  one  and  when  it  doesn't.  I  can't  answer 
that  question  about  the  switch  point,  but  I  can 
explain  further  the  "no"  answer  I  gave  before 
on  how  the  wheel  participates.  Our  feeling  is 
that  if  the  wheel  is  not  condemnable,  it  had  no 
part  in  causing  the  derailment.  I  know  the  first 
thing  everybody  thinks  is  well  why  was  it  that 
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wheel  that  picked  it.  We  think  that  all  the  other 
flanges  were  just  covering  up  for  the  defect  that 
was  in  the  switch  point  and  it  happened  to  be 
this  one  that  caught  it. 

Mr.  Beinor:  In  reference  to  wheels,  you 
made  a  comment  earlier  stating  that  if  a  wheel 
does  not  take  a  gauge,  it  did  not  cause  a  derail- 
ment. Could  you  highlight  a  little  bit  on  that? 
Why  would  you  make  a  comment  like  that?  If 
it  does  not  take  a  gauge,  it  did  not  cause  a 
derailment. 

Mr.  Peterson:  Well,  if  it  did  not  take  the 
gauge,  it  is  not  condemnable,  and  if  the  defect 
is  not  a  condemnable  one,  then  we  say  it  had 
no  part  in  causing  the  derailment. 

Mr.  Beinor:  Just  like  other  car  departments. 
(Laughter) 

Mr.  Johnson:  I  would  like  to  comment  a  lit- 
tle further.  I  think  I  feel  a  little  more  in  your 
camp  than  I  gave  the  impression  earlier.  I  cer- 
tainly don't  feel  qualified  to  be  able  to  go  out 
and  write  a  dissertation  that  says  this  is  how  you 
identify  condemnable  switch  points.  At  the 
same  time,  I  feel  qualified  to  go  out  and  look 
at  a  switch  point  and  the  evidence  associated 
with  that  derailment  and  determine  whether  or 
not  the  switch  point  caused  a  derailment.  And 
I  think  it  is  unfortunate  that  as  engineering  peo- 
ple we  have  failed  to  establish  the  gauge  that 
we  could  go  out  and  lay  out  on  the  switch  point, 
and  then  in  turn  establish  some  credibility  for 
that  gauge  as  we  have  done  with  wheels. 

Mr.  Beinor:  Would  it  be  safe  to  say  that  in 
the  area  of  switch  point  derailments  that  it  is 
more  or  less  a  judgment  call? 

Mr.  Johnson:  Well,  one  of  the  problems  you 
have,  I  think,  is  that  most  people  who  stood  bet- 
ween two  rails  feel  like  they  know  all  about  the 
railroad  track.  I'll  tell  you  honestly,  often 
transportation  officers,  in  particular,  can  rely 
more  on  their  own  judgment  about  the  track 
conditions  than  they  can  on  the  engineering  of- 
ficer who  is  there  to  assist  in  the  derailment 
investigation. 

Mr.  Beinor:  Mr.  Johnson,  you  made  a  com- 
ment that  there  are  avenues  that  you  can  pur- 
sue if  you  don't  agree  as  a  committee.  Could 
you  highlight  a  little  bit.  Is  that  a  written  down 
procedure,  is  there  a  type  of  report  written,  a 
certain  time  allotted  that  this  report  has  to  be 
written  to  explain  your  side  of  the  story? 

Mr.  Johnson:  There  is  no  formal  procedure. 
I  am  sure  on  most  railroads  the  people  in  the 


field  make  a  report  to  either  the  dispatching  peo- 
ple or  to  the  superintendent's  office.  Often  the 
superintendent's  office  delays  a  little  while  in 
submitting  his  report  formally  to  his  superiors 
and  that  can  often  give  the  roadmaster  time  to 
talk  to  me  or  time  to  talk  to  the  superintendent 
and  wave  a  red  flag  and  say,  "no,  I  don't 
agree".  For  example,  a  few  months  ago  we  had 
a  derailment  where  a  relief  trainmaster  came 
out  there  and  in  about  15  minutes  determined 
what  he  felt  was  the  cause  and  then  left.  The 
roadmaster  felt  very  strongly  that  he  was 
wrong.  He  let  it  be  known  and  the  superinten- 
dent and  I  met  with  the  roadmaster  and  the 
regular  trainmaster  to  try  to  come  up  with  the 
cause. 

Mr.  Beinor:  Mr.  Peterson,  does  the  North 
Western  have  any  type  of  procedure  for  this? 

Mr.  Peterson:  Well,  we  have,  depending 
again  on  severity,  a  certain  amount  of  checks 
and  balances  on  a  cause  that  is  turned  in.  In 
other  words,  it  has  to  go  to  certain  levels  before 
it  is  approved,  and  if  there  is  dissent  among  the 
team  members  or  as  the  cause  gets  approved 
at  higher-up  levels,  then  we  can  assign  a  team 
to  review  the  cause.  You  know,  that  is  not  a 
written  procedure,  but  it  is  what  you  might  say 
is  check  and  balance.  There  comes  a  point  in 
time,  though,  where  a  cause  is  turned  in,  and 
obviously  there  may  be  someone  who  is  not  in 
agreement,  but  it  still  goes  in. 

Mr.  Beinor:  Basically  what  you  have  just 
said  then  is  if  the  majority,  more  or  less  the  car 
and  transportation  departments,  say  it  was 
engineering's  cause,  more  or  less  the  engineer- 
ing department  has  to .  .  . 

Mr.  Peterson:  Well,  I  would  like  to  think 
that  it  never  works  out  just  on  straight  voting 
majority.  It's  as  I  say,  it's  a  check  and  balance 
system,  where  some  senior  officer  will  listen 
to  the  opinions  of  the  team,  and  if  he  is  not  in 
agreement  then  he  will  send  them  back  to  the 
ground  floor  to  start  again. 

Mr.  Beinor:  But  there  is  no  procedure  for 
this;  there  is  no  type  of  majority  or  minority 
reports? 

Mr.  Peterson:  Looks  like  one  of  my  senior 
officers  is  going  to  answer  that. 

Member:  Yes,  lot  mc  explain  that.  We  do 
have  a  procedure  on  the  Ncmh  Western  as  to 
final  cause  of  derailments.  For  example,  if  the 
division  people  have  determined  this  to  be  a 
track-cause  derailment,  when  it  comes  into  the 
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staff  then  it  has  to  go  to  the  assistant  chief 
engineer  of  maintenance  for  his  approval. 
Likewise,  if  it  is  a  mechanical  derailment  cause, 
then  it  would  go  to  the  mechanical  staff.  If  either 
of  these  people  do  not  agree  as  to  the  cause, 
they  in  turn  deal  with  the  division  manager  and 
try  to  resolve  it.  If  it  is  not  resolved  at  that  point, 
then  it  goes  to  our  senior  vice  president  of 
operations.  Then  he  may  call  a  group  of  peo- 
ple together  to  review  all  the  facts,  at  which 
time  they  will  make  a  determination  of  cause. 
So  there  is  this  procedure  because  every  repor- 
table FRA  derailment  has  to  be  approved  by  the 
appropriate  staff  officer. 

Mr.  Peterson:  That  is  the  check  and  balance 
system  I  spoke  of,  but  he  said  it  much  better. 

Mr.  Beinor:  Yes,  he  said  it  much  better,  but 
he  had  a  little  word  in  there  saying  FRA  derail- 
ment. There  are  quite  a  few  small  minor 
derailments.  I  am  sure  the  procedure  doesn't 
go  that  high  with  a  small  minor  derailment;  I 
am  sure  it  won't  go  that  far.  Well,  Mr.  Peter- 
son you  made  a  comment  earlier  with  the  rigid 
truck.  There  is  a  possibility  of  curve  worn  rail 
causing  the  derailment.  Is  there  any  type  of 
dimension  you  can  tell  me  that  determines  when 
a  rail  will  cause  it  and  when  one  will  not? 

Mr.  Peterson:  It  is  a  minute  possibility,  but 
it  seems  like  curve  worn  rail,  and  I  don't  know 
what  the  dimensions  are,  John  would  have  to 
answer  that,  but  it  seems  they  don't  always  ac- 
cept a  full  flange  contour  wheel.  Why,  I  don't 
know;  I  can't  tell  you.  But  as  far  as  dimen- 
sionality, when  a  curve  worn  rail  is  curve  worn, 
I  have  to  again  defer  to  the  engineering 
department. 

Mr.  Beinor:  Would  you  agree  with  that, 
John?  A  curve  worn  rail  would  cause  a 
derailment? 

Mr.  Johnson:  You  are  attempting  to  make 
blanket  statements  and  paint  them  with  a  rather 
broad  brush.  You  can  come  up  with  a  sequence 
of  events  for  almost  anything  that  can  cause  a 
derailment.  And  I  don't  think  it  is  fair  to  at- 
tempt to,  at  this  point,  say  "yes",  a  curve  worn 
rail  will  always  cause  a  derailment,  or  even  on 
the  other  side  to  say,  "no"  that  a  non- 
condemnable  flange  will  not  cause  a  derailment. 

Mr.  Beinor:  One  more  question.  Could  the 
panel  educate  me  a  little  bit  in  reference  to  gap- 
ing switch  points;  FRA  Clause  161?  Is  there 
any  type  of  dimension  that  this  gaping  switch 
point  would  cause  a  derailment?  Can  you  put 


a  dimension  on  how  wide  the  switch  point 
would  have  to  be  to  cause  a  derailment? 

Mr.  Peterson:  I  don't  think  I  am  the  guy  to 
answer  that,  John  should.  (Laughter) 

Mr,  Beinor:  To  be  honest,  the  car  depart- 
ment is  the  one,  because  more  or  less  they  are 
the  first  ones  to  point  a  finger  if  the  evidence 
is  there  that  the  switch  point  is  gaping.  It  seems 
that  it  ends  up  being  a  pretty  set  procedure,  a 
sign  of  the  correct  cause  of  derailment. 

Mr.  Johnson:  It  sounds  like  to  me,  sir,  that 
you  should  direct  your  question  to  your  own 
people  (laughter),  because  they  seem  to  be  the 
people  with  whom  you  have  the  difference. 

Mr.  Beinor:  Thank  you. 

Steve  Hill,  Soo  Line:  Several  past  questions 
seem  to  lead  into  what  I  am  going  to  ask.  Each 
of  you  mentioned  your  own  railroad's  position 
on  combinations  of  causes.  Two  out  of  three 
of  you  said  "no",  your  railroads  do  not  accept 
a  combination  cause.  I  wonder  if  you  could 
elaborate  a  little  bit  on  that.  Do  you  ever  real- 
ly feel  that  should  change,  that  combination 
causes  should  be  valid  reasons,  because  in  the 
derailments  I  have  seen,  unless  they  are  very 
clear  cut,  there  are  always  some  two  or  three 
things  that  have  added  up  to  cause  a  derailment. 
Comments  please. 

Mr.  Sutherland:  As  I  said  before,  Steve,  it 
is  my  own  opinion  that  you  could  have  a  series 
of  minor  deficiencies  whether  it  is  in  the  track 
or  whether  it  is  in  the  rolling  stock.  In  isola- 
tion they  may  not  ever  cause  a  derailment,  but 
I  have  been  to  a  number  of  derailments,  and 
when  you  put  everything  together  you  have  a 
derailment.  I  don't  know  whether  our  company 
will  ever  change,  but  at  the  present  time  we  do 
not  accept  a  combination  of  those  minor 
deficiencies. 

Going  back  to  the  question  that  started  this 
controversy  about  derailments  occurring  in  the 
switch  point  area  and  the  gentleman  asking  for 
specific  measurements:  it  is  very  hard  to  sit  back 
at  a  great  distance,  and  tell  everybody  in  the 
field  exactly  what  everything  should  be.  Speak- 
ing from  an  engineering  standpoint,  I  think  it 
is  pretty  much  standard  on  all  railways 
wherever  you  go,  that  there  is  a  direct  relaUon- 
ship  between  the  switch  point  and  the  stock  rail. 
Now  I  think  all  of  you  people  in  the  engineer- 
ing world  know  what  those  relationships  are. 
You  know  you  can  have  slack  ties,  you  can  have 
an  old  stock  rail  that  has  been  in  there  a  long 
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time,  and  it  fits  up  properly  against  the  adja- 
cent switch  point,  and  a  Sperry  car  comes  along 
and  condemns  the  stock  rail.  Naturally  we  pick 
the  best  rail  we  can  for  stock  rail,  which  is  im- 
portant. But  sometimes  we  forget  about  the 
switch  points,  so  you  put  in  a  stock  rail  that  is 
practically  new.  The  relationship  then  between 
the  old  worn  point  is  not  there  anymore.  So 
those  are  the  things  that  you  can't  send  back 
a  thousand  miles;  those  are  judgment  calls. 

If  you  have  to  change  a  stock  rail  out  because 
of  some  of  the  things  I  have  said,  you  must 
make  sure  from  the  engineering  side  that  the 
switch  point  that  matches  up  to  it  has  the  right 
relationship;  the  tolerances  are  met.  If  not,  then 
you  have  got  to  change  the  switch  point 

Many  times  I  am  asked  by  a  roadmaster  "if 
I  change  the  point  do  I  have  to  change  the  stock 
rail?"  or  "if  I  change  the  stock  rail,  do  I  have 
to  change  the  switch  point?"  You  cannot  call 
those  shots;  you  have  got  to  be  on  the  ground 
there.  We  are  all  pretty  well  trained  in  our 
business,  and  there  are  definite  measurements 
of  the  relationship  between  a  stock  rail  and  a 
switch  point. 

Many  times  you  go  to  a  derailment  and  there 
will  be  a  nice  chip  off  the  end  of  that  point  and 
the  mechanical  guy  is  smiling  and  says 
"There's  the  cause,  you  know  that  chip  there, 
the  flange  got  in  there."  But  that  is  not 
necessarily  so.  The  heel  of  the  point  could  be 
hanging  an  inch.  When  it  goes  down,  the  point 
goes  up,  and  a  passing  wheel  might  have  caught 
the  end  of  the  point  and  broken  it  off.  The  chip 
really  had  nothing  to  do  with  the  initial  derail- 
ment, but  the  hanging  at  the  heel  of  the  point 
was  really  in  fact  what  caused  this  all  to  hap- 
pen. That  is  not  a  trailing  point  movement.  As 
you  know,  on  a  trailing  point  movement  we 
have  had  derailments  roll  over  stock  rails. 
Again,  it  is  the  relationship  between  the  stock 
rail  and  the  switch  point.  You  have  to  main- 
tain those  measurements. 

You  may  have  a  very  small  amount  of  ballast 
in  the  cribs,  and  the  steel  is  running,  and  the 
ties  get  moving  back  and  forth,  and  they  start 
to  hang.  When  you  are  looking  at  it  there  in 
a  static  condition,  you  meet  the  tolerances  be- 
tween the  height  of  the  stock  rail  and  the  switch 
point,  but  you  put  a  train  on  there  or  anything 
with  a  hundred  tons  and  it  is  depressed  under 
dynamic  loading.  The  tolerances  are  not  there, 
so  in  trailing  point  movement,  false  flange  will 


come  in  contact  with  the  stock  rail  and  roll  it 
over,  and  you  have  a  derailment. 

So  in  answer  to  the  gentleman's  question 
about  all  these  measurements  we,  on  CP  Rail, 
do  not  have  any  kind  of  a  gauge  where  we  can 
measure  the  wear  of  a  switch  point  to  tell  our 
people  when  to  change  it.  The  measurements 
we  do  have  are  detailed  plans  showing  the  rela- 
tionship between  a  stock  rail  and  a  switch  point 
back  on  a  trailing  point  movement  whereby  the 
switch  point  has  to  be  '4  inch  higher  than  the 
stock  rail,  so  it  accommodates  the  false  flange 
and  it  doesn't  get  locked  in  and  turn  the  rail 
over.  That  is  the  type  of  thing  we  have  on  CP 
Rail,  and  I  would  suspect  that  is  probably  true 
on  most  railways  in  North  America. 

McKinley  Scott,  Amtrak:  My  question  deals 
with  taking  track  notes.  I  am  sure  many  of  you 
have  been  out  on  derailments  in  the  process  of 
taking  notes,  and  you  have  had  a  trainmaster 
on  one  side  leaning  over  your  shoulder  and  the 
M  of  E  on  the  other  side  leaning  over  the  other 
shoulder,  because  they  don't  trust  you.  Would 
it  be  of  benefit  to  both  transportation  and 
mechanical  and  maybe  our  own  young  super- 
visors to  standardize  the  derailment  form  for 
taking  notes  with  instructions  written  on  the 
back  the  same  as  we  do  with  our  annual  switch 
inspection? 

Mr.  Johnson:  Our  little  pamphlet  that  Karl 
has  a  copy  of  outlines  how  the  trackman  should 
take  his  notes.  I  am  sure  you  are  talking  about 
gauge  and  cross  level.  That  is  adhered  to  to 
some  degree.  Otherwise,  he  will  take  notes  on 
some  other  consistent  basis,  whether  it  be  a  tie 
count,  or  joints  and  centers  or  whatever. 

Mr.  Sutherland:  Tom,  do  you  have  such  a 
book  on  your  road? 

Mr.  Peterson:  We  have  a  book  like  this,  yes. 

Mr.  Sutherland:  We  have  one  on  CP  Rail, 
a  book  such  as  1  think  you  are  talking  about 
here,  entitled  "Train  Accident  Cause  Find- 
ings". It  gives  you  a  lot  of  clues.  A  lot  of  things 
that  are  printed  in  it  are  from  actual  derailments 
in  the  past.  It  is  very  similar  to  what  they  have 
on  the  Santa  Fe.  This  b(X)k  is  very,  very  helpful. 
It  doesn't  answer  all  the  questions,  but  it  cer- 
tainly does  give  younger  and  newer  people  with 
limited  experience  who  may  be  the  first  ones 
at  a  derailment  what  procedures  wc  would  like 
to  have  followed.  Speaking  for  our  railway,  we 
had  our  book  printed  in  Septcmhcr  1985  and 
everybody     in    the     field    has    one.     We 
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plan  on  keeping  it  up-dated.  It  is  standard  pro- 
cedures on  CP  Rail;  just  how  we  handle  these 
investigations. 

C.  P.  Davis,  ICG:  It  appears  that  the  most 
constraintment  to  finding  the  absolute  cause  for 
a  derailment  is  competitiveness  between  the 
operating  departments.  I  wonder  if  any  railroad 
has  equal  responsibility  for  derailments  regard- 
less of  cause  between  departments  that  are  in- 
volved in  operating  trains? 

Mr.  Johnson:  On  the  Santa  Fe,  no  matter 
which  one  of  those  three  leads  the  derailment, 
the  superintendent  owns  the  derailment  and  he 
is  expected  to  respond  to  whatever  there  is  on 
that  basis. 

Member:  Are  the  line  officers  rewarded  by 
some  kind  of  management  objectives  on  the  the 
number  of  derailments  that  they  have  in  their 
department  to  keep  this  competitiveness  going 
on  railroads? 

Mr.  Peterson:  No. 

Mr.  Johnson:  On  the  Santa  Fe  it  does  have 
a  bearing,  yes  sir. 

Mr.  Sutherland:  Going  back  to  your  ques- 
tion there,  on  CP  Rail  we  have  a  vice  presi- 
dent of  operations-maintenance.  He  wears  two 
hats.  We  should  never  get  tied  up  between  the 
mechanical  and  engineering.  The  local  super- 
intendent wears  two  hats.  Regardless  of  which 
way  it  goes,  he  is  still  accountable  for  derail- 
ments on  his  given  territory.  That  applies  on 
the  regional  levels  and  on  into  the  system  of- 
fice. I  know  what  you  are  saying,  but  really  and 
truly,  I  have  been  sent  out  to  derailments  and 
told  not  to  come  back  without  a  cause. 

Member:  Why  do  we  keep  having  the 
trackman  look  for  mechanical  defects  and  the 
mechanical  man  look  for  track  defects?  Why 
do  we  have  that  kind  of  competition  if  they  are 
all  equally  responsible? 

Mr.  Sutherland:  I  am  not  so  sure  that  is  true 
on  every  railway.  I  know  when  I  first  started 
some  years  ago,  it  was  very  definitely  like  what 
you  are  saying.  My  brother  had  similar  ex- 
periences on  the  same  railway,  but  he  was  in 
the  mechanical  department,  and  he  certainly 
knew  a  lot  about  track  structure.  I  tried  to  keep 
pace  with  him  and  tried  to  learn  a  lot  about  the 
mechanical  department.  We  used  to  have  our 
discussions,  and  there  is  nothing  wrong  with 
that,  but  we  really  have  got  to  keep  an  open 
mind  when  we  go  to  these  derailments. 

As  we  said  before,  you  have  an  engineering 


guy  there,  and  you  have  mechanical  people  and 
you  certainly  have  to  keep  an  open  mind,  and 
make  sure  that  what  you  are  saying  is  correct. 
Now  you  also  have  government  bodies  attend- 
ing these  derailment  investigations,  and  they 
have  to  be  satisfied  that  what  you  are  saying 
is  correct. 

I  know  that  is  bom  and  bred  into  us  from  way 
back  in  the  early  days  of  railroading,  and  it  is 
certainly  there,  but  what  I  am  really  saying  is 
that  now  we  have  to  be  a  little  more  broad- 
minded  and  work  as  a  team  rather  than  as  in- 
dividuals. A  division  engineer  or  roadmaster 
can't  go  to  a  derailment  with  the  thought  in 
mind  that  "Hey,  I'm  going  to  hang  the 
mechanical  guy"  or  vice  versa. 

We  have  to  go  there,  and  I  am  going  to  end 
up  with  this  in  my  little  presentation  this  mor- 
ning, with  the  objective  of  establishing  the  cause 
of  a  derailment.  We  just  have  to  bury  those  old 
hatchets  that  we  have  had  for  years  and  forget 
about  that  stuff. 

Member:  You  know  there  was  one  thing  that 
was  touched  upon  very  lightly  in  the  opening 
statements  that  I  think  we  are  missing  in  this. 
We  are  pointing  fingers  between  the  two  depart- 
ments, but  there  is  a  third  department  involved 
and  that  is  train  handling.  So  many  times  they 
say,  "Did  you  interview  the  crew?"  The  train- 
master and  road  foreman  of  equipment  were  out 
there,  and  they  were  too  busy  trying  to  get  the 
train  moving  and  out  of  the  way  so  they  could 
start  rerailing. 

We  had  a  series  of  rail  turnovers  with  coal 
trains,  and  they  always  blamed  it  on  a  broken 
rail,  because  there  was  a  broken  rail  there  all 
the  time,  but  I  kept  saying  the  broken  rail  was 
not  the  cause  but  the  result  of  the  derailment. 
Finally  we  had  a  derailment  and  there  was  no 
broken  rail,  so  they  had  to  come  up  with  another 
answer.  We  had  a  panel  and  itemized 
everything  that  was  the  same.  There  were  three 
things  that  were  the  same  in  every  derailment- 
curvature,  coal  cars,  and  the  same  engineer 
(laughter)  in  seven  derailments.  I  think  this  is 
overlooked  a  lot  of  times,  and  we  do  not  inter- 
view the  train  operating  people  closely  enough 
or  section  people  who  are  in  the  territory  closely 
enough  and  we  hear  these  loud  collisions  of 
inter-train  action,  and  the  train  crew  or  the 
engineer  says  "Oh,  there  was  no  mishap". 

Mr.  Peterson:  I  would  have  to  agree.  I  think 
not  only  is  the  interview  very  important,  but 
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I  think  it  is  also  important  to  include  all 
members  of  the  investigating  team  in  on  the  in- 
terview. Too  often  it  happens  where  the 
transportation  guy  will  interview  the  crew  50 
miles  away,  and  you  might  have  questions  you 
would  have  liked  to  ask  them  and  never  had  the 
opportunity  to  do  so.  So  I  think  it  is  important 
to  include  all  members  of  the  team. 

Mr,  Sutherland:  Any  further  questions? 

Ray  Snyder,  North  Western:  One  of  the 
things  that  the  engineering  department  can  do 
is  they  can  get  hold  of  the  wheel  gauge  from 
the  car  department  and  grind  it  out  so  it  works 
a  little  better.  (Laughter)  But  more  seriously, 
what  we  have  been  thinking  about  is  we  recendy 
got  a  new  CAD  System,  and  what  we  have  been 
wanting  to  do  is  take  a  cross  section  of  wheels, 
switch  points,  and  stock  rail  fits,  and  start  mak- 
ing a  log  of  them.  We  would  like  to  make  a 
comparison  of  them,  where  we  can  come  down 
with  a  typical  switch  point-wheel  type  situation 
for  a  derailment.  Now  we  are  just  getting  started 
with  our  CAD  System,  so  maybe  some  of  you 
who  already  have  this  system  on  line  might 
share  this  information  with  the  rest  of  the  in- 
dustry. I  think  this  would  help  us  start  looking 
for  problems.  There  is  the  wheel  gauge,  at  least 
I  always  felt  it  was  something  that  the  railroad 
agreed  upon  so  they  could  bill  each  other,  and 
it  had  very  little  to  do  with  derailments. 
(Laughter)  But  I  think  there  is  something  that 
could  be  set  up  or  concluded  on  as  to  when  you 
are  going  to  have  a  wheel-switch  point  type 
derailment. 

Mr.  Sutherland:  Ray,  I'll  repeat  again,  I 
have  been  to  many  derailments  where  you 
couldn't  have  a  better  switch  point,  with  a  brand 
new  switch  and  brand  new  stock  rail,  yet  we 
have  had  a  derailment  at  a  switch  point.  But  as 
I  mentioned  before,  we  all  know  the  tolerances 
were  not  met,  had  nothing  to  do  with  a  switch 
point  or  the  stock  rail;  it's  the  fact  of  hanging 
ties.  Those  things  will  cause  a  derailment.  So 
I  don't  know  if  you  are  ever  going  to  get  a  gauge 
of  some  type.  I  am  not  aware  of  any  gauge  to 
measure  the  wear  limits  on  a  switch  point.  As 
long  as  you  meet  those  tolerances,  the  relation- 
ship between  those  two  components  are  met, 
the  surface  and  line  are  good,  ties  are  all  tamped 
up,  there  are  full  cribs  and  good  plates,  you 
won't  have  a  derailment  on  a  switch  point  from 
a  track  cause;  you  might  have  a  wheel  or 
something  like  that. 


Dave  Staplin,  CSX:  Talking  about  switch 
points  and  curve  worn  rail,  I  believe  the  Euro- 
peans do  have  a  standard  on  the  angle  of  wear. 
I  think  most  of  us  would  agree  that  gauge  face 
wear  angle  on  the  high  rail  does  not  wear  always 
with  the  same  angle.  As  I  said  I  do  believe  the 
Europeans  have  a  condemning  angle  which  if 
the  wear  is  greater  than  that,  they  will  condemn 
the  rail  or  the  stock  points.  Anybody  else  who 
has  more  experience  or  knows  more  about  that 
might  want  to  comment. 

Member:  I  have  done  a  little  research  into 
this  and  as  of  today,  I  have  found  only  one 
railroad  that  had  a  standard  on  switch  points, 
and  that  was  the  old  Pennsylvania. 

Mr.  Sutherland:  Thank  you.  In  closing  I 
would  like  to  leave  you  with  the  following.  It 
is  understood  that  it  is  not  practical  or  desirable 
to  investigate  every  aspect  in  every  derailment. 
Unless  the  exact  cause  of  derailment  is  clearly 
apparent,  it  is  important  that  the  investigating 
committee  or  team  share  opinions  as  to  the  pro- 
bable cause  of  the  derailment  in  order  to  limit 
the  scope  of  the  investigation. 

In  other  words,  find  the  point  of  derailment, 
and  zero  in  on  that.  If  you  have  that  tied  down 
open-mindedly,  then  you  don't  have  to  spend 
a  lot  of  time  in  some  other  area.  When  a  clear 
area  is  not  readily  evident,  the  process  of 
elimination  may  be  used.  You  may  line  up  all 
the  factors  that  would  cause  a  derailment  of  that 
type,  and  start  eliminating  by  going  through 
them.  It  is  essential,  and  we  know  this  from 
what  we  have  heard  here  this  morning,  that  the 
investigating  committee  keep  an  open  mind.  Be 
willing  to  backtrack  if  new  evidence  comes  to 
light.  For  this  reason  care  should  be  taken  to 
insure  that  data  that  might  be  collected  during 
clean-up  operations  is  preserved  to  cover  this 
possibility.  Again,  don't  get  hung  up  between 
departments;  we  are  all  a  team  here.  We  go  to 
the  derailment  scene  there,  do  our  job,  get 
together,  and  come  up  with  a  cause. 

I  thank  you  for  your  attention,  and  I  would 
like  the  audience  here  to  give  these  two 
gentlemen  a  good  warm  round  of  applause. 
(Applause) 

Mr.  Pottorff:  Thank  you  gentlemen,  that  was 
very  informative.  At  this  time  I  would  like  to 
turn  the  meeting  over  to  Mr.  Tallent. 

Mr.  Tallent:  The  next  feature  will  fit  right 
in  with  what  we  have  been  talking  about.  It  is 
"Practical  Application  of  the  Use  of  the  RALES 
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Locomotive  Simulator,"  which  is  used  in  train- 
ing train  and  engine  service  people.  On  your 
program  it  says  Mr.  Lawrence  Rohter  would 
be  presenting  this  talk,  however,  he  is  unable 
to  be  here  today  and  has  sent  his  assistant,  Mr. 
Charles  Radgowski,  to  participate  and  make  the 
presentation. 

Mr.  Radgowski  is  a  graduate  of  the  Univer- 
sity of  Illinois  with  a  Bachelor  of  Science  degree 
in  electrical  engineering  in  1968.  He  joined 


Illinois  Institute  of  Technology  Research  In- 
stitute in  1968  and  during  the  past  19  years  has 
had  a  wide  variety  of  assignments  in  the  area 
of  application  of  computers  to  control,  measure 
and  simulate.  In  1981  he  was  assigned  as  pro- 
gram manager  of  the  RALES  Locomotive 
Simulator  Project.  His  current  position  is 
manager  of  the  rails  simulation  and  training 
group  of  IIT  Research  Institute.  Mr. 
Radgowski. 


PRACTICAL  USES  OF  THE 
RALES  LOCOMOTIVE  SIMULATOR 

Charles  Radgowski 

IIT  Research  Insitute 


As  Mr.  Tallent  said,  at  least  part  of  this 
presentation  might  fit  into  some  of  what  we 
have  been  talking  about  here.  What  I  would  like 
to  do  is  look  at  the  application  of  our  simulators 
in  a  broad  perspective. 

I  am  with  IIT  Research  Institute.  I  have  been 
lobbying  to  have  our  corporate  name  changed; 
change  that  R  to  Railroad.  We  have  been  quite 
active  in  the  last  few  years  in  rail  technology. 
But  IITRJ  itself  is  a  much  larger  corporation. 
We  do  about  $95  million  a  year  in  contract 
research  and  development,  broadly  around  the 
government  defense  department  industry.  Our 
corporate  headquarters  are  located  in  Chicago, 
as  well  as  the  RALES  simulation  and  training 
group.  However,  we  do  have  facilities  through- 
out the  country. 

I  would  like  to  first  talk  about  RALES  and 
expand  a  little  bit  further.  RALES  is  an 
acronym,  it  stands  for  Research  and  Locomo- 
tive Evaluator  Simulator.  In  fact,  the  precur- 
sor of  that  acronym  was  LATHE,  Locomotive 
and  Train  Handlers  Evaluators,  so  it  addresses 
some  of  the  issues  that  were  brought  up  this 
morning. 

History-wise,  very  early  in  1972  the  FRA 
began  to  build  a  locomotive  simulator  which 
they  could  use  in  their  own  facilities  to  address 
several  issues  and  cab  design,  safety,  human 
factors,  those  sorts  of  things.  As  with  any 


government  project  there  were  years  of  study, 
but  finally  in  about  1979  the  system  went  under 
construction.  There  was  a  little  bit  of  a  problem 
in  1981,  the  original  contractor  was  having 
some  difficulty  finishing  the  job  on  time  and 
in  funds.  A  new  wave  hit  our  country  called 
President  Reagan,  and  the  idea  of  yet  another 
government  facility  was  not  looked  upon  with 
favor.  The  project  almost  died. 

What  happened  at  that  point  was  kind  of  an 
interesting  combination  of  government  and 
private  industry.  Private  industry  being  IIT. 
IITRJ  took  over  the  remnants  of  what  had  been 
started  and  agreed  to  complete  the  simulator 
and,  in  fact,  installed  it  in  its  own  facility  in 
Chicago.  They  also,  at  the  time,  agreed  to  keep 
the  simulator  in  an  operational  status  for  a 
period  of  10  years  or  longer.  All  this  was  at 
no  cost  to  the  government.  We  are  pretty  nice 
guys,  philanthropists,  I  guess.  However,  the 
catch  was  that  if  the  FRA  wanted  to  use  this 
system,  they  had  to  pay  the  going  rate.  Likewise 
IITRI  was  free  to  market  and  sell  time  on  the 
simulator  as  if  it  were  our  own  for  that  period 
of  time.  So  the  idea  was  basically  a  rollover 
from  the  public  sector  to  the  private  sector. 

These  things  give  you  some  idea  of  RALES 
in  Chicago.  We  use  a  full-size  locomotive  cab, 
in  fact  an  SD40-2,  lightened  somewhat.  It  is 
mounted  on  a  six-degree  of  freedom  of  motion 
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base.  We  model  all  of  the  vibrations  of  the  cab, 
the  rock,  the  roll,  and  the  bounce  as  you  cross 
grade  crossings  and  switch  points.  It  includes 
a  full  sound  system  and  the  general  idea  is  to 
generate  an  environment  in  the  simulator 
whereby  the  engineer,  or  the  trainee,  or 
whoever  is  driving  believes  he  is  driving  a  train 
and  not  a  simulator.  Some  of  the  studies  that 
we  have  performed  indicate  that  that  does  hap- 
pen a  significant  amount  of  time. 

We  also  have  a  full  visual  system.  In  the  case 
of  the  large  simulator  in  Chicago,  it  uses  35mm 
film  that  is  shot  at  the  enginemen's  eye  point 
in  front  of  a  locomotive  or  business  car  over 
the  track  you  wish  to  operate.  All  the  data  bases 
are  built  around  that  which  describes  the  track 
and  correlates  that  to  the  film.  Of  course  the 
sounds  are  correlated,  too.  We  have  a  pretty 
broad  range  of  sounds.  For  instance,  we  have 
model  crossing  bells  with  Doppler  effect  as  you 
pass  by,  giving  train  velocity.  So  there  has  been 
high  attention  to  detail  and  realism  and  I  think 
this  goes  back  to  the  FRA's  original  objective 
which  was  to  make  it  basically  a  human  fac- 
tors study. 

This  gives  you  a  little  idea  of  the  nose  of  the 
cab.  There  are  a  lot  of  appurtenances  on  the  out- 
side of  the  cab  that  may  not  look  normal.  The 
engineer  cannot  see  these  from  the  inside  of  the 
cab.  They  house  video  cameras  by  which  we 
can  monitor  the  engineer  as  he  performs  his 
tasks.  These  can  all  be  recorded. 

This  is  a  view  from  the  inside  of  the  cab.  A 
view  like  this  points  out  that  we  have  all  the 
standard  instrumentation  that  you  would  find 
in  a  cab.  Just  over  the  engineer's  shoulder, 
though,  you  will  see  a  piece  of  equipment  that 
is  not  standard.  That  is  a  graphic  display  system 
that  can  be  optionally  activated  within  the  cab; 
it  is  sort  of  the  heart  of  the  system. 

This  is  the  control  room.  From  here  the 
operators  control  the  various  parts  of  the  facili- 
ty. At  this  console,  we  often  role  play  various 
elements  of  the  communication  system  so  that 
all  radio  communication  is  carried  out  in  the 
proper  way.  In  other  words,  we  are  not  just 
training  train  handling,  but  training  in  the  con- 
text of  actually  operating  a  train. 

This  display  is  optionally  available  to  the 
engineer  and  is  always  displayed  in  the  control 
room.  The  upper  part  of  the  display  is  a  scroll- 
ing track  chart  showing  grade,  curve  along  the 
top,  significant  track  features,  mile  posts  and 


signal  positions.  The  lower  part  of  the  screen 
is  actually  programmable.  Anybody  who  has 
a  special  application  can  design  this  bottom  part, 
but  this  is  a  display  we  have  kind  of  gravitated 
to.  The  green  line,  which  is  barely  visible  at 
the  top,  depicts  the  clearance  between  each 
coupler  and  a  train.  We  model  up  to  a  120-car 
train  with  this  software  and  we  will  soon 
upgrade  to  220  cars.  Each  couple  is  modeled 
independently.  In  this  case,  there  is  not  a  lot 
of  green  on  that  line  which  means  that  the  train 
is  fully  bunched. 

The  second  curve,  the  yellow  or  red  curve 
actually,  is  the  coupler  force  on  each  vehicle 
of  the  train.  This  is  shown  dynamically  updated 
every  half  second.  It  shows  run-ins  and  run-outs 
that  occur  as  the  train  is  handled.  The  lower 
curve  is  the  brake  cylinder  pressure.  So  we  have 
a  highly  realistic  environment,  but  at  the  same 
time  we  attempt  to  model  train  dynamics,  air- 
brake operations  in  a  highly  realistic  way.  There 
is  no  point  in  having  a  good  sounding  cab  if 
the  train  you  are  driving  is  not  modeled  pro- 
perly. The  remainder  of  the  display  just  gives 
some  summary  information,  current  speed  of 
the  train,  throttle  position,  amperage,  and  so  on. 

As  I  mentioned,  this  display  is  available  in 
real  time;  it  is  also  recordable.  It  forms  one  of 
the  evaluation  tools  that  is  available  to  the 
trainer,  trainee,  or  the  researcher.  You  can 
video  tape  an  entire  run.  We  have  summary 
reports  that  can  be  asked  for  at  the  end  of  a  run 
and  those  summary  reports  might  highlight  peak 
occurrences  of  drawbar  run-ins  or  run-outs.  By 
coupling  that  with  the  video  tape  you  can  see 
the  situation  develop. 

We  have  recently  introduced  what  we  call 
TS  2.  It  is  the  same  software  we  have  available 
on  our  RALES  system  in  Chicago.  It  is  pack- 
aged in  a  more  convenient  and  economical  way 
and  includes  video  disk  visual,  similar  to  what 
you  do  with  a  35mm;  just  a  smaller  field  of  view. 
We  will  soon  add  sound  to  that,  so  you  can  get 
a  reasonably  cost  effective  package  with  all  the 
same  detail  train  handling  dynamics  and  nicxlel- 
ing  and  have  the  additional  advantage  of  video 
disk  visual  for  the  engineer  as  well  as  sound. 

This  slide  actually  dates  back  to  the  day  we 
first  designed  or  began  RALES  and  still  holds 
true  today.  Wc  have  applied  RALES  in  these 
three  general  areas.  That  was  our  goal,  and  we 
have  achieved  it.  If  there  is  an  interesting 
synergism  that  occurs,  it  is  because  we  are  in 
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this  environment  at  IIT  where  we  can  address 
all  three.  Some  full  scale  simulators  are  devoted 
totally  to  training  or  to  research,  but  in  our  case 
we  handle  all  three.  Things  we  do  in  research 
keep  pushing  the  state  of  the  art  of  our  model- 
ing and  our  features,  and  then  these  sometimes 
can  be  used  with  the  training  programs  as  we 
increase  our  evaluating  capability.  Training 
keeps  the  simulator  honest.  You  cannot  have 
that  many  people  coming  through  and  have 
situations  within  the  simulator  that  do  not  repre- 
sent realism.  Road  foremen  and  experienced 
engineers  know  what  a  cab  is  supposed  to  do 
and  what  a  train  is  supposed  to  do,  and  they 
will  be  very  quick  to  tell  you  if  your  simulator 
is  not  doing  it. 

In  the  research  area,  there  is  a  mixture  of 
features  and  applications,  but  what  we  are  able 
to  do  is  to  have  a  predesigned  scenario.  We  can 
have  a  hard-coated  scenario,  such  as  an  equip- 
ment malfunction.  It  will  occur  in  exactly  the 
same  place  and  can  be  repeated  with  each  per- 
son who  operates  the  train. 

We  have  a  significant  collection  capability. 
You  saw  the  previous  screen  which  is  video  tape 
recorded.  That  is  all  stored  on  digital  disk  as 
well.  We  can  do  a  lot  of  post  analysis.  We  can 
vary  the  range  of  experimental  conditions,  con- 
sists, track  condition  in  terms  of  adhesions  or 
locomotive  equipment  and  their  state  of 
maintenance. 

Finally  we  do  all  of  this  in  a  highly  realistic 
environment  and  I  think  that  is  the  real  purpose 
of  RALES.  There  are  a  lot  of  other  simulations 
that  are  quite  useful  for  planning  and  operations 
that  do  not  need  the  realistic  environment.  What 
we  try  to  get  at  is  to  have  all  of  this  detailed 
modeling  and  then  add  the  engineer;  put  him 
in  an  environment  in  which  he  will  operate  the 
train  as  he  would  in  a  real  situation. 

In  training,  what  happens  with  a  simulator 
of  this  type  is  first  of  all  we  are  able  to  per- 
form a  broad-based  set  of  training  and  do  it  in 
a  uniformed  manner.  Each  trainee  who  comes 
to  the  facility  or  comes  through  TS  2,  for  in- 
stance, will  be  exposed  to  the  same  conditions, 
the  same  course  material,  and  the  same  set  of 
circumstances.  This  is  opposed  to  on-the-job 
training  where  a  trainee  will  only  be  exposed 
to  what  occurs  during  his  training  runs  or  to 
the  level  of  skill  of  a  particular  engineer. 

When  a  trainee  is  simulator  base-trained,  he 
will  see  exactly  what  the  railroad  wants  him  to 


see  and  learn  and  know  in  the  way  they  want 
him  to  see,  learn,  and  know  it.  Secondly,  it  in- 
creases the  time  requirement  for  training.  If  you 
want  to  learn  train  handling  skills  there  is  no 
sense  in  driving  50  miles  down  a  flat  river  basin 
with  exacdy  zero  topography.  With  a  simulator 
you  don't  have  to  take  the  train  from  the  ter- 
minal and  drive  out  to  that  part  of  the  country 
and  then  begin  your  training.  The  simulator  can 
start  any  place  along  the  territory,  at  any  speed, 
and  start  with  a  particular  train  condition. 

Finally,  and  probably  most  significandy,  you 
are  able  to  have  an  adaptive  training  program 
through  what  we  are  now  really  seriously 
developing,  which  is  qualitative  evaluation. 
There  are  two  railroads  in  this  country  at  this 
time  that  give  their  engineers  train-handling 
driving  exams.  If  you  do  not  pass  the  driving 
exam  on  the  simulator,  you  do  not  drive  for  that 
railroad.  It  has  been  kind  of  a  bold  step  to  come 
up  with,  and  we  have  been  working  on  it  the 
last  couple  of  years. 

It  is  not  really  the  simulator  that  passes  or 
fails  the  engineer,  but  it  is  the  road  foreman  or 
the  trainers,  the  people  in  the  industry  who  have 
that  responsibility.  The  difference  is  that  the 
criteria  that  road  foremen  or  trainers  establish, 
those  same  criteria  under  which  they  want  the 
engineers  to  handle  the  train,  are  provided  as 
data  to  the  computer.  All  the  computer  really 
does  is  to  apply  those  criteria  uniformly  to  each 
trainee  who  then  operates  over  that  evaluation. 

So  we  are  not  inventing  a  magic  machine  that 
replaces  all  the  on-the-job  experiences  that  have 
ever  been  in  the  railroad  business;  you  couldn't 
possibly  do  that.  In  the  seven  or  eight  years  I 
have  been  involved  with  the  simulator,  I  have 
become  a  great  believer  in  the  art  of  train  handl- 
ing, and  in  many  cases  it  is  an  art.  What  we 
have  been  able  to  do  is  to  allow  the  trainer  or 
road  foreman  to  express  that  art  form  in  an  ob- 
jective, consistent  way,  and  that  is  what  the 
machine  applies.  It  has  a  lot  of  benefits.  The 
first  is,  and  I  describe  it  perhaps  more  like  the 
electric  chair  concept,  you  pass  or  you  fail. 
There  is  a  much  more  positive  way  of  using 
that,  and  that  goes  back  to  decreasing  time  re- 
quirements. Why  train  a  fellow  if  it  is  something 
he  knows?  Why  not  find  out  what  he  doesn't 
know  and  train  him  on  that.  Our  software  will 
allow  you  to  establish  weakness  in  air  brake 
understanding  or  understanding  the  dynamics 
of  the  train.  So  that  is  really  the  point  of  it.  It 
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is  just  some  set  of  computer  jocks  who  decid- 
ed this  is  how  you  drive  a  train.  It  is  just  some 
set  of  computer  jocks  and  psychologists  who 
were  able  to  establish  a  structure  under  which 
road  foremen  or  trainers  can  express  their  re- 
quirements and  do  that  consistently. 

One  of  our  major  customers  had  been  doing 
a  lot  of  training  using  a  training  track.  They 
were  working  with  an  individual  who  needed 
more  track  time  and  there  was  no  training  track 
available  so  they  came  to  us.  I  might  point  out 
that  the  trainer  came  to  us  quite  reluctantly.  I 
am  sure  his  feeling  was  the  only  way  to  learn 
how  to  drive  a  train  is  to  learn  on  a  track.  It 
is  interesting  to  watch  these  trainers  not  only 
soften  their  attitudes,  but  decide  that  simulators 
are  the  only  way  to  train  as  opposed  to  track. 

I  think  the  strength  of  that  comes  from  the 
fact  that  road  foremen,  traveling  engineers,  and 
trainers  are  called  upon  to  assess  the  skill  levels 
and  make  a  determination  if  the  person  being 
trained  is  suitably  prepared  to  drive  for  a 
railroad.  They  take  that  responsibility  serious- 
ly. They  certainly  don't  want  to  pass  or  fail  a 
fellow  arbitrarily  and,  of  course,  the  company 
wants  to  maintain  the  skill.  Up  until  the  use  of 
the  sim.ulator,  they  had  to  do  that  quite  subjec- 
tively. But  now  with  the  simulator,  all  these 
graphics  and  data  come  out,  and  if  they  do  have 
a  problem  they  can  identify  that  problem  very 
objectively  and  point  it  out.  They  have  some- 
thing to  base  it  on.  We  are  not  coming  up  with 
conclusions  that  are  different  from  what  many 
of  these  road  foreman  or  trainers  had  in  the  first 
place.  But  they  are  able  to  express  their  deci- 
sion objectively,  and  they  are  able  to  get  some 
basis  for  that  objection  either  to  management 
or  the  trainee.  I  think  that  has  really  been  the 
key. 

Now  safety  was  the  topic  of  some  discussion 
here  today.  We  can  reproduce  the  accident  con- 
ditions through  consist,  terrain  and  train  han- 
dling. Of  course,  we  can  do  it  in  a  relatively 
safe  environment.  If  you  tried  to  recreate  it  in 
the  field,  and  you  were  successful,  I  guess  you 
would  have  just  created  your  second  accident 
and  would  have  to  clean  it  up  again.  At  least 
you  would  have  an  idea  as  to  how  to  do  it,  since 
you  had  already  done  it  once. 

Well,  with  the  simulator  wc  can  run  the  ac- 
cident over  and  over  again.  There  arc  wide 
ranges  of  simulations  available,  and  you  don't 
need  a  full  physical  train  handling  system  like 


we  have  in  Chicago  to  do  train  handling  evalua- 
tion. Where  the  large  simulator  can  get  into  use 
is  when  it  becomes  a  really  difficult  issue  of 
not  so  much  just  train  handling,  but  the  human 
factors  or  conditions  within  the  cab.  You  might 
have  a  boring  territory  or  things  have  been  go- 
ing wrong,  and  what  you  are  dealing  with 
basically  is  a  frustrated  or  perhaps  inattentive 
engineer.  The  simulators  can  be  used  for  more 
traditional  or  more  detailed  looks  at  the  train 
action  itself,  but  there  is  a  wide  range  of  those 
tools  available. 

RALES,  as  I  mentioned  before,  undertook 
the  contract  in  1981  and  completed  it  in 
December,  1983.  The  door  were  opened  for 
business  in  1984.  IIT  had  to  learn  a  lot  of  new 
words — sales  and  marketing  were  among  them. 
In  our  first  year  of  usage,  we  were  able  to  clock 
about  100  hours  of  use  on  the  system,  which 
was  certainly  well  below  what  our  desired  usage 
rate  was.  However,  as  the  years  progressed  our 
usage  time  has  increased  considerably;  in  1985, 
1 ,400  hours;  1986,  1 ,  100  hours;  and  by  the  end 
of  1987  we  should  finish  by  selling  1 ,800  hours. 
The  means  that  some  of  the  original  objectives 
that  IIT  and  FRA  had  back  in  1981  have  ac- 
tually come  to  pass. 

Our  customers  are  pretty  much  spread 
throughout  the  industry,  several  of  the  major 
U.S.  railroads  and  many  of  the  short  lines,  who 
can't  afford  to  have  standing  training  depart- 
ments or  training  tools  of  this  caliber.  We  are 
able  to  be  in  a  position  with  our  simulator  in 
Chicago  to  offer  by  hour  usage.  We  also  have 
had  a  fair  amount  of  work  from  the  government. 
In  fact,  our  first  customer  with  100  hours  back 
in  1984  was  the  U.S.  Department  of  the  Navy. 
Our  first  locomotive  training  customer  received 
some  new  equipment  and  wanted  to  do  an 
upgrade  training  program  for  their  staff.  They 
didn't  drive  very  far,  but  what  they  handled  they 
wanted  to  handle  gently. 

We  have  also  had  equipment  manufacturers 
who  wanted  us  to  provide  short  courses  to  their 
sales  or  engineering  staffs  to  get  an  understand- 
ing of  train  operations,  rules,  signals,  and  .so 
on.  In  one  case,  a  manufacturer  purchased  one 
of  our  simulators.  They  were  developing  equip- 
ment for  a  locomotive,  and  it  was  more  conve- 
nient to  be  able  to  work  right  in  their  lab  than 
to  have  to  be  going  out  in  the  field.  Wc  also 
package  courses  for  the  rail  enthusiast  and 
received  either  a  first  or  second  prize  in  one 
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of  the  rail  fan  magazine  contests. 

In  the  application  area,  we  do  both  training 
and  evaluation  for  people  coming  up  through 
the  ranks,  with  little  or  no  train  handling  ex- 
perience, for  promotion  to  locomotive  engineer. 

The  simulator  is  not  the  only  component  of 
the  system.  There  is  rules  training,  air  brake 
training,  mechanical  training,  and  on-the-job 
training,  especially.  Generally,  the  simulator  is 
placed  in  different  parts  of  that  process,  and  as 
I  mentioned  earlier  with  some  railroads  it  is  the 
last  part  of  the  process  after  the  rules  test  has 
been  passed  and  the  air  brake  exam  has  been 
given. 

We  have  had  a  number  of  programs  for  fuel 
economy  or  upgrade  training  programs,  bring- 
ing in  existing  engineers.  That  is  always  quite 
interesting  when  you  have  an  engineer  who  has 
35  years  on  a  district  and  you  have  film  of  the 
district  and  a  model  of  the  train  he  has  handled. 
If  your  simulator  is  not  very  accurate,  you  are 
going  to  hear  about  it  very  quickly.  Fortunate- 
ly for  us,  the  response  from  that  group  of  peo- 
ple has  been  pretty  positive. 

Sometimes  new  equipment  is  added,  as  when 
the  Navy  upgraded  some  of  their  cabs  with  26L 
airbrake  equipment.  They  wanted  to  bring  their 
staff  in  for  general  refresher  training.  There 
might  be  some  problems  in  a  district,  for  in- 
stance a  tough  train  handling  problem  in  a 
specific  territory  or  with  a  specific  consist,  and 
you  might  want  to  bring  the  staff  in.  Of  course, 
this  does  not  always  have  to  be  done  on  the  large 
simulator.  Our  smallest  simulator  can  be  taken 
to  the  district.  We  also  work  in  management 
familiarization  training  where  operating  staff, 
some  of  whom  are  not  promoted  through  the 
ranks,  can  come  to  the  facility  and  be  exposed 
to  train  handling,  so  they  will  have  that  ex- 
perience of  skill  to  apply  to  their  own  positions. 

On  safety,  we  have  done  a  few  accident 
studies,  but  we  don't  do  too  many.  We  either 
use  our  full  RALES  model  or  some  of  our  off 
line  models.  Currently,  we  are  under  contract 
to  the  FRA.  There  is  a  proposed  new  design 
for  a  cab  alerter,  and  we  are  establishing  a 
testing  area  within  the  simulator  to  evaluate  its 
effectiveness  and  its  usability.  How  does  the 
engineer  react  to  it?  Does  he  use  it  well?  Does 
it  help  his  job? 


We  also  did  a  study  for  one  railroad  on 
monocular  vision.  They  had  a  fellow  who  lost 
an  eye  in  service  and  wanted  to  return  to  work. 
The  railroad  wanted  to  establish  a  basis  on 
which  you  are  allowed  to,  with  regard  to 
performance. 

In  terms  of  research,  we  have  addressed  a 
number  of  issues  and  continue  to  do  so.  We 
have  done  some  work  on  slackless  train  inter- 
val train.  We  are  doing  some  work  now  on  a 
braking  study  for  automatic  train  control  in  the 
Northeast  Corridor. 

We  have  also  had  a  couple  of  requests  where 
a  railroad  has  a  relatively  new  consist  to  drive, 
and  they  want  to  evaluate  their  performance  in 
their  own  particular  district.  Then  in  general, 
different  people  might  perhaps  have  a  desire  to 
experiment  with  train  handling  procedures  in 
their  district  to  see  the  fuel  efficiencies  or,  go- 
ing back  to  the  derailment  case,  if  there  have 
been  a  series  of  derailments,  say  in  specific 
areas  or  with  specific  trains,  they  try  to  see  if 
there  is  a  train  handling  procedure  that  can  solve 
the  problem  or  at  least  identify  the  problem. 

That  really  wraps  it  up.  We  have  been  in 
business  with  the  simulators  since  1981.  Ac- 
tually, IIT  Research  has  supported  a  number 
of  FRA  and  AAR  programs  for  years  prior  to 
that.  We  like  to  believe  that  electronics  and 
gadgets  are  not  the  total  answer  to  the  industry's 
questions.  It  certainly  is  components;  com- 
ponents in  research  departments,  components 
particularly  in  training.  It  would  appear  that 
over  the  next  couple  of  years,  in  particular, 
these  types  of  issues  such  as  staff  skill  qualities, 
skill  levels,  equipment  handling,  train  consists 
will  continue  to  be  even  more  important,  and 
we  would  like  to  think  that  IIT  can  help  out  in 
that  regard.  If  anybody  has  any  specific  ques- 
tions, I  would  be  glad  to  address  them. 
(Applause) 

Mr.  Tallent:  Thank  you  Mr.  Radgowski  for 
a  very  informative  talk.  I  will  now  turn  the  pro- 
gram back  over  to  Mr.  Pottorff. 

Mr.  Pottorff:  I  would  like  to  introduce  Mr. 
Dan  Hanna,  Project  Engineer,  Chicago  and 
North  Western,  who  is  going  to  present  a  report 
on  "Computer  Acceptance/Rejection  by  the 
Roadmaster."  Dan. 
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Mr.  President,  members  of  the  executive 
board,  ladies  and  gentlemen.  I  am  pleased  to 
be  able  to  present  to  you  our  committee  report 
on  "Computer  Acceptance  or  Rejection  by 
Roadmasters  in  Reducing  Pafx;rwork."  I  would 
like  to  extend  my  personal  thanks  to  the 
members  of  the  committee  who  are  responsi- 
ble for  this  exciting  report. 

In  1984  a  special  committee  of  the  Road- 
masters' Association  studied  the  "Use  of  Com- 
puters for  the  Maintenance  of  Way."  The  com- 
mittee found  that  virtually  all  railroads,  large  and 
small.  Class  I  and  short  line,  were  impacted  by 
that  "black  box"  we  refer  to  as  the  computer. 


The  committee  explored  the  various  types  of 
computers  being  u.sed.  i.e..  main  frame,  mini 
and  microcomputers,  and  surveyed  the  types  of 
hardware  and  software  being  used.  The  results 
were  varied,  but  100  percent  indicated  some 
computer  use  in  the  area  of  maintenance  of  way. 
Three  years  ago  the  committee  found  that  the 
vast  majority  of  computer  use  was  at  the  railroad 
headquarters  and/or  at  the  various  division  of- 
fices. This  year  our  committee  wanted  to  find 
out  to  what  extent  the  "black  box"  was  being 
accepted  or  rejected  at  the  roadmastcr's  level  and 
what  impact  the  computer  had  had  on  tlic  \oluine 
of  paperwork  that  a  roadmaster  experiences. 
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The  subject  of  our  report  was  stimulating,  to 
say  the  least.  Not  only  did  committee  members 
answer  the  questionnaire  concerning  computers 
and  paperwork,  quite  a  few  wrote  detailed  com- 
ments (in  fact,  one  comment  was  nearly  four 
pages  long!)  expressing  their  concerns,  frustra- 
tions, and  personal  opinions.  Several  respon- 
dents asked  that  they  not  be  identified  for  fear 
that  what  they  said  might  expose  a  perceived 
lack  of  progress.  But  many  of  the  comments 
were  similar,  and  I  think  that  the  points  il- 
lustrated are  important  and  need  to  be  shared. 

One  roadmaster  wrote  "...  It  appears  that  too 
many  roadmasters  are  spending  too  much  time 
in  the  office,  handling  phone  calls,  material 
reports,  budgets,  mailing  in  reports,  etc.  Many 
roadmasters  that  I  know  cannot  leave  their  of- 
fice for  two  to  three  hours  in  the  morning." 
Another  roadmaster  responded  "...  Thank  you 
for  the  opportunity  to  respond  to  the  special  sub- 
ject topic.  I  suggest  the  term  paperwork  needs 
(further)  definition.  I  answered  the  question- 
naire using  a  definition  that  paperwork  is  in- 
formation, data,  or  message  transfer  where  the 
sender,  receiver,  or  both  have  a  printed,  typed, 
or  handwritten  copy .  .  .  Roadmasters  I  know 
would  say  the  computer  has  increased  paper- 
work, and.  .  .this  is  no  doubt  true." 

And  another  wrote,  "  .  .  .Computers  reduce 
paperwork?  You  wouldn't  know  it  by  my 
desk!" 

Another  person  responded,  "Our  railroad  has 
a  computer  at  the  main  headquarters  available 
to  the  engineering  department,  but  we  have  not 
utilized  it  yet.  We  need  to  learn  some  applica- 
tions." 

And  another  Roadmaster  said,  ".  .  .Road- 
masters on  this  road  prepare  (computer)  infor- 
mation in  a  specified  format  which  is  sent  to 
the  division  office  for  input  (keypunching). 
None  of  our  roadmasters  are  provided  with 
clerks;  however,  many  roadmasters  use  track 
persons  to  help  handle  some  of  the  paperwork 
load.  Recent  reductions  of  clerical  staff  at  the 
division  headquarters  has  increased  the  road- 
masters paperwork  by  about  10  office  hours  per 
week .  .  .  Roadmasters  do  not  have  access  to 
standard  reports  and  schedules  to  aid  them  in 
doing  their  jobs ...  It  takes  the  roadmaster  more 
time  to  complete  the  forms  by  hand  that  it  would 
for  him  to  input  the  information  directly ..." 

A  division  engineering  officer  wrote, 
"  .  .  .(with  our  current  paperwork  load)  I  feel 


we  have  boggled  our  people  we  depend  on  to 
accomplish  the  work  in  the  field  with  fewer 
bodies .  .  .  and  more  paperwork .  .  .  simply  for 
the  justification  of  staff  jobs  in  the  general 
offices". 

Perhaps  the  overall  reaction  to  the  present  day 
state-of-the-railroad  is  best  summarized  by  the 
following  observations:  ". .  .  .we  seem  to  have 
lost  sight  of  the  basic  responsibilities  of  the 
roadmasters;  to  supervise  people  and  to  know 
and  manage  his  territory.  To  do  this  the  road- 
masters need  to  be  out  in  the  field;  not  chained 
to  a  desk ...  we  need  to  take  advantage  of  every 
new  technology,  especially  the  computer,  so 
that  our  roadmasters  can  easily  communicate 
and  enter/retrieve  information,  to  get  them  out 
of  the  office,  and  out  where  they  belong—  on 
the  tracks." 

And  another  roadmaster  agreed:  "  .  .  .Paper- 
work consumes  too  much  time  that  could  be  bet- 
ter used  for  other  matters ...  I  would  rather  put 
the  information  in  a  computer  than  copy  it  down 
three  times  or  more ...  It  would  be  less  time 
consuming ...  (if  I  had  a  computer)  it  would 
supply  extra  time  that  I  could  use  on  field 
work.  .  . " 

The  other  comments  were  similar.  In  general, 
manpower  has  been  reduced,  clerical  support 
has  been  reduced,  "paperwork"  has  increased, 
and  many  roadmasters  seem  to  be  spending 
more  time  in  the  office  and  less  time  in  the  field. 

Overwhelmed?  Frustrated?  Intimidated? 
Maybe.  However,  throughout  the  committee 
there  seemed  to  be  expressed  an  optimism  that 
the  current  situation  is  temporary,  and  that 
things  are  going  to  get  better  in  the  weeks  to 
come.  Let  us  examine  some  of  the  industry 
trends. 

Many  railroads  have  reduced  the  number  of 
"roadmaster  clerks".  At  the  same  time,  the 
amount  of  paperwork  has  not  been  substantial- 
ly reduced,  and  many  roadmasters  are  spending 
much  more  time  in  the  office  than  in  past  years. 
Although  many  railroads  have  admitted  that 
they  currently  have  not  reduced  paperwork, 
nearly  all  companies  replied  that  they  expected 
to  do  so  within  one  to  five  years.  And,  as  can 
be  expected,  there  are  different  approaches  that 
the  railroads  are  using  to  reduce  paperwork. 
Several  railroads  expect  to  provide  each  road- 
master with  a  computer  terminal,  giving  the 
roadmaster  direct  access  to  electronic  mail  and 
data  bases  where  he  can  directly  communicate 


COMPUTER  ACCEPTANCE  OR  REJECTION  BY  ROADMASTERS 


137 


and  access  information.  Other  railroads  expect 
terminals  to  only  be  located  at  division  offices, 
with  the  roadmaster  phoning  a  computer 
operator  to  input  and  retrieve  information. 
Although  the  roadmaster  would  not  have 
"hands-on"  access  to  the  computer  in  this 
scheme,  he  would,  none-the-less,  have  com- 
puter access  no  more  than  a  phone  call  away. 

Our  questionnaire  asked  another  question.  On 
your  railroad,  what  would  you  do  differently, 
assuming  you  had  full  authority  to  make 
changes?  One  roadmaster  suggested  that  in  ad- 
dition to  providing  an  easy  to  use  computer 
system,  he  would  "  . .  .simplify  accounting  pro- 
cedures, so  that  our  foremen  can  do  their  work 
and  not  spend  two  hours  a  day  filling  out  reports 
and  making  sure  their  accounting  numbers  are 
all  proper ..."  This  is  an  interesting  observa- 
tion: that  in  addition  to  computerization  and  new 
technology,  perhaps  we  need  to  streamline  our 
policies  and  procedures.  This  certainly  seems 
logical  and  appropriate. 

There  seem  to  be  many  conflicting  forces  in- 
volved with  "computerization"  and  the  con- 
cept of  "reducing  paperwork".  For  example, 
computer  processing  efficiency  today  can  do 
analyses  which  only  yesterday  were  deemed  im- 
possible, potentially  creating  new  information 
for  the  manager's  use.  However,  this  may  re- 
quire further  effort  to  input  data  in  enough  detail 
to  support  meaningful  analysis.  Also,  "near- 
source"  (or  at  the  field  terminal)  data  entry  and 
validation  may  reduce  the  total  workload  on  the 
railroad,  but  may  increase  the  load  on  field  per- 
sonnel. It  also  may  be  that  such  a  shift  could 
be  balanced  by  a  reduced  need  to  enter  certain 
information  multiple  times,  which  would  give 
the  field  forces  incentive  to  accept  responsibility 
for  the  input.  Today's  technology  is  available 
to  give  end-users  (e.g.  roadmasters)  query 
capabilities,  but  the  railroads'  second- 
generation  data  processing  systems  may  not 
have  or  be  able  to  feed  the  information  really 
needed  for  use  with  fourth  generation  MIS 
systems.  In  other  words,  although  technically 
possible,  the  bridges  or  links  that  enable  our 
existing  programs  to  talk  with  these  new  query 
capabilities  are  not  always  completely  built,  or 
additional  computer  resources  may  not  be  at 
hand  to  permit  them  to  work.  The  newer 
technology  enables  more  uses  for  data  and  in- 
creased automation  of  processing  demands 
higher  quality  input,  which  in  turn  conceivably 


could  place  an  increased  burden  on  the  field 
forces  (e.g.  roadmasters).  In  other  words,  we 
have  all  heard  the  old  axiom  about  computers, 
"garbage  in,  garbage  out."  We  have  all 
learned,  and  some  of  us  the  hard  way,  that  to 
get  good  information  and  reports  requires  quali- 
ty information  up  front. 

This  is  an  interesting  overview,  but  since 
most  of  us  are  "nuts  and  bolts"  type  people, 
maybe  we  should  examine  the  basics:  The  pur- 
pose of  a  railroad  is  to  provide  transportation 
service,  and  that  service  requires  a  good, 
economically  maintained  physical  plant.  That 
maintenance  function  depends  on  good  com- 
munications, proper  planning  based  on  main- 
taining and  retrieving  good  information,  and 
good  supervision  of  people  and  resources.  The 
last  sentence  pretty  well  describes  a  roadmaster; 
a  good  supervisor,  a  good  communicator,  a 
good  planner  and  user  of  resources.  Central  to 
all  of  these  functions  is  readily  available,  quality 
information  upon  which  to  base  timely  deci- 
sions. The  management  of  that  information 
resource  necessarily  becomes  an  increasingly 
critical,  fiindamental  concern  to  all  of  us  at  all 
levels  of  our  organizations.  We  must  harness 
the  power  of  computers  to  serve  our 
requirements. 

I  was  very  pleased  to  have  several  chief 
engineers  personally  respond  to  our  commit- 
tee's questionnaire.  Let  me  read  to  you  how  one 
chief  engineer  feels  about  roadmasters:  "The 
roadmasters  is  one  of  our  most  important  front- 
line officers.  How  well  this  officer  does  deter- 
mines how  well  the  engineering  department 
does,  and  how  well  the  railroad  does. 
Therefore,  it  is  important  that  the  roadmasters 
have  as  much  support  as  possible.  Improving 
communications  is  one  way  to  give  this  support. 
By  improving  the  information  flow,  paperwork 
will  be  reduced  because  paper  is  no  longer  the 
most  efficient  way  to  communicate.  We  hope 
to  have,  in  the  not-too-distant  future,  a  com- 
puter terminal  assigned  to  every  roadmaster." 

Another  chief  engineer  wrote:  "Our  people 
would  certainly  not  want  to  do  without  their 
computers.  Decisions  arc  being  made  based  on 
much  more  thorough  research.  Bettor  decisions 
result  in  improved  productivity-  It  would  be 
very  difficult  to  do  without  this  technology  now 
that  we  have  become  accustomed  to  operating 
with  it." 

Another  chief  cnszinccr  coinnientcd:  "Our 
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railroad  is  a  very  large  user  of  computers  and 
our  department  has  many  CRT's  and  PC's.  We 
have  found  that  our  most  difficult  task  is  to 
determine  and  develop  the  effective  use  of  com- 
puters, without  increasing  the  clerical  work  of 
our  field  forces.  We  try  to  base  our  decisions 
on  the  worth  and  importance  of  information, 
not  just  the  fact  that  it  would  be  nice  to  know 
something." 

Yet,  many  of  us  are  wondering:  where  are 
the  terminals?  When  will  I  get  one?  And  when 
will  I  be  trained?  One  roadmaster  stated  that 
assuming  he  had  full  authority  to  do  so,  he 
would  make  the  following  changes:  "I  would 
place  a  CRT  terminal  and  printer  in  each  road- 
master's  office  and  train  each  roadmaster  to  use 
them.  Material  orders  and  charges,  payroll  and 
time  distribution,  local  purchases,  job  an- 
nouncements and  bids,  cars  loaded  and  unload- 
ed, and  slow  orders  should  all  be  inputted 
directly  by  the  roadmaster.  Why?  For  one 
reason,  it  takes  the  roadmaster  more  time  to 
complete  the  forms  by  hand  than  it  would  for 
him  to  input  the  information  directly.  Road- 
masters  today  do  not  have  access  to  standard 
reports  and  schedules  they  need  to  aid  them  to 
do  their  jobs."  And  in  a  main  frame  data  base 
environment,  with  the  roadmaster  directly  in- 
putting select  information,  all  managers  on  the 
entire  railroad  would  have  access  to  good,  real 


time  information— something  we  have  all 
dreamed  of  having.  And  the  good  news  is  that 
the  majority  of  chief  engineers  envision  their 
roadmasters  each  having  a  computer  terminal 
within  the  next  two  to  five  years.  Ladies  and 
gentlemen,  these  are  exciting  times.  Today's 
buzz  words  are  safety,  quality,  productivity,  ef- 
ficiency, and  deregulation.  From  the  optimism 
found  by  this  committee's  investigation,  I  am 
convinced  that  we  have  quality  people  at  all 
levels  of  this  industry  who  are  willing  to  charge 
ahead  with  new  technology  and  productivity, 
making  railroading  an  exciting  and  dynamic  in- 
dustry in  the  decades  ahead. 

Copies  of  our  report  are  available  in  the  lob- 
by. I  would  once  again  like  to  personally  thank 
the  committee  members  for  their  fine  help  and 
support,  and  the  executive  board  and  the  au- 
dience today  for  your  attention. 

Mr.  Pottorff:  Thanks,  Dan.  Any  questions? 
Dan,  I  would  like  for  you  to  come  up  here  for 
this  certificate  of  appreciation  for  a  fine  report. 
I  will  now  turn  the  rostrum  back  over  to  Presi- 
dent Marlow. 

President  Marlow:  Thank  you,  Keith.  At 
this  time  I  would  like  to  call  upon  McKinley 
Scott  of  Amtrak,  Chairman  of  the  Resolutions 
Committee. 

Mr.  Scott:  Thank  you,  President  Marlow. 


REPORT  OF  THE  RESOLUTIONS  COMMITTEE 


Having  reached  the  closing  of  the  annual  joint  conference  of  the  Roadmasters  and  Mainte- 
nance of  Way  Association  of  America  and  the  American  Railway  Bridge  and  Building  Associ- 
ation and  being  deeply  indebted  to  all  those  members  and  friends  who  have  contributed  their 
time  and  efforts  to  make  our  conference  a  success,  it  is  right  that  we  should  acknowledge  this 
indebtedness,  and  that  it  shall  be  so  entered  into  the  minutes  of  this  meeting. 

Be  it  further  resolved,  that  our  deep  appreciation  be  extended  to  those  who  have  honored 
our  associations  with  their  presence  and  by  their  informative  addresses: 

M.  R.  Seipler,  Vice  President  Operations,  Elgin,  Joliet  Eastern  Ry.; 

G.  H.  Kuhn,  Vice  President,  Marketing,  Conrail; 

W.  R.  Peterson,  President,  AREA; 

T.  Wildenborg,  Wisconsin  Department  of  Transportation; 

A.  J.  Mandia  and  E.  A.  Dahlberg,  Amtrak; 

D.  B.  Mabry,  Railway  Tie  Association; 

O.  J.  Pilcher,  Southern  Pacific  Transportation  Company; 

M.  L.  Denton  and  J.  P.  Allen,  Norfolk  Southern  Corporation; 

S.  J.  Hill,  Soo  Line;  K.  W.  Sutherland  and  C.  E.  Thompson,  CP  Rail; 

C.  M.  Funk,  B.  Burgel  and  J.  J.  Horney,  Union  Pacific  Railroad; 

D.  F.  Sorgenfrei,  Modjeski  and  Masters; 
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Peter  Irwin,  Rowan  Williams  Davies  &  Irwin; 

W.  B.  Byers  and  J.  M.  Johnson,  Atchison,  Topeka  and  Santa  Fe  Railway; 

Morton  Marcus,  Indiana  University; 

B.  Bush,  National  Railroad  Construction  &  Maintenance  Association; 
Andrew  Kish,  Transportation  Research  Center; 

M.  X.  Arakelian  &  T.  H.  Peterson,  Chicago  &  North  Western; 
J.  L.  Carrato,  Alfred  Benesch; 

C.  Radgowski,  IIT  Research  Institute; 

and  to  all  the  committee  chairmen  and  sponsors,  who  with  the  loyal  cooperation  of  the  commit- 
tee members  prepared  the  interesting  and  instructive  reports  that  have  been  presented. 

Be  it  further  resolved  that  a  very  special  thanks  is  expressed  to  George  Christiansen,  Jr., 
President  of  REMSA,  and  to  all  members  of  the  Railway  Engineering  Maintenance  Suppliers 
Association  for  the  fine  reception  that  we  enjoyed  last  night.  Our  thanks  are  also  expressed  to 
Mrs.  Barbara  Marlow  and  Mrs.  Kathleen  Kapp  and  their  committee  for  their  efforts  in  arranging 
registration  and  entertainment  for  our  wives.  Our  thanks  also  to  the  management  and  staff  of 
the  Westin  Crown  Center.  We  also  thank  the  Santa  Fe,  Burlington  Northern,  and  Union  Pacific 
railroads  who  lent  assistance  to  our  registration  desk  during  the  conference.  A  special  thanks 
goes  to  Pat  Weissmann  and  Barbara  Marlow.  Without  their  unselfish  assistance,  these  two  Associa- 
tions would  have  great  difficulty  functioning. 

And  be  it  Anally  resolved  that  both  Associations  express  their  heartfelt  thanks  to  the  outgoing 
presidents,  Mike  Marlow  and  John  Kapp,  who  have  spent  so  much  time  and  effort  in  guiding 
the  activities  of  our  two  Associations  with  great  efficiency  and  dedication  during  the  past  year. 

I  move  these  resolutions  be  adopted. 

Respectfully  submitted, 

McKinley  Scott,  Chairman 
Resolutions  Committee 

President  Marlow:  Thank  you,  McKinley.  I  would  now  ask  past  president  of  the  Roadmasters 
Association,  Dave  Staplin,  to  install  the  officers  elected  for  the  Roadmasters  and  Maintenance 
of  Way  Association  for  1987-88  and  Don  Bessey,  immediate  past  president  of  the  American 
Railway  Bridge  and  Building  Association,  to  install  next  year's  B&B  officers.  Dave  and  Don. 


INSTALLATION  OF  OFFICERS 

Mr.  Staplin:  Following  is  a  list  of  officers  Pennsylvania, 

elected  to  the  Roadmasters  and  Maintenance  of  For  Treasurer,  Mr.  J.   D.  (Jerry)  Cossel, 

Way  Association  for  the  administrative  year  of  System    Production     Engineer,     Conrail, 

1987-88.  The  officers  so  named  please  step  for-  Philadelphia,  Pennsylvania, 

ward  and  take  a  position  on  my  left.  For   Second   Vice   President,    Mr.    A.    K. 

For  Director,  Mr.  J.  M.  (Johnny)  Johnson,  (Keith)    Pottorff,    Assistant    to    the    Chief 

Division  Engineer,  Atchison,  Topeka  and  Santa  Engineer,   Atchison,   Topeka  and   Santa   Fe 

Fe  Railway,  Temple,  Texas.  Railway,  Chicago,  Illinois. 

For  Director,  Mr.  D.  K.  (Keith)  Nordlund,  For  First  Vice  President.  Mr.  E.  J.  (Al) 
System  Engineer-Planning  and  Analysis,  Cana-  Matte,  Supervisor  Maintenance  of  Way,  Cana- 
dian National  Railway,  Montreal.  dian  Pacific,  Toronto. 

For  Director,  Mr.  C.  G.  (Carl)  Edwards,  And  for  President.  Mr.  R.  E.  (Ray)  Snyder, 

Roadmaster,     CSX    Transportation,     Selma,  Assistant  Chief  Engineer-Maintenance.  Chicago 

North  Carolina.  and  North  Western  Transportation  Company, 

For  Director,  Mr.  A.  B.  (Allen)  Butler.  Chief  Chicago.  Illinois. 

Regional    Engineer,    Conrail,    Philadelphia,  Mr.  Bessey:  Following  is  the  list  of  officers 
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elected  to  the  American  Railway  Bridge  and 
Building  Association  for  the  administrative  year 
of  1987-88. 

For  Treasurer,  James  M.  Williams,  retired 
Supervisor  B&B,  Elgin,  Joliet  and  Eastern 
Railway. 

For  Director,  one-year  term,  Steve  Lipkus, 
Engineer  Maintenance  Development,  Canadian 
National  Railway,  Montreal. 

For  Director,  three-year  term,  William  H. 
Nelson,  Manager  Maintenance  of  Way  Train- 
ing, Burlington  Northern  Railroad,  Kansas  Ci- 
ty, Kansas. 

For  Director,  three-year  term,  Thomas  J. 
Parker,  Project  Manager,  Envirodyne 
Engineers,  Chicago,  Illinois. 

For  Director,  three-year  term,  Randall  C. 
Karsten,  Bridge  and  Building  and  Utility 
General  Foreman,  St.  Louis  Southwestern 
Railway,  Hutchinson,  Kansas. 

For  Junior  Vice  President,  John  J.  Horney, 
General  Structures  Construction  Engineer, 
Union  Pacific  Railroad,  Omaha,  Nebraska. 

For  Junior  Vice  President,  Byron  T.  Burns, 
Steel  Bridge  Inspector,  Atchison,  Topeka  and 
Santa  Fe  Railway,  Topeka,  Kansas. 

For  Senior  Vice  President,  Ray  A.  Tallent, 
Process  Engineer-Structures,  Norfolk  Southern 
Corporation,  Atlanta,  Georgia. 

And  for  President,  Donald  J.  Lewis,  Senior 
Structural  Designer,  Illinois  Central  Gulf 
Railroad,  Chicago,  Illinois. 

Election  to  a  position  of  leadership  in  any 
organization  is  an  honor  not  to  be  taken  light- 
ly. Your  fellow  members,  in  electing  each  of 
you  to  your  respective  office,  have  expressed 
confidence  in  you.  First  that  you  are  to 
discharge  your  several  duties  with  distinction 
and,  second,  that  you  are  willing  to  do  so. 

Mr.  Staplin:  As  the  officers  of  our  associa- 
tions, you  will  represent  to  the  citizens  of  this 
country  the  true  meaning  of  roadway  mainte- 
nance and  construction  and  railway  bridge  and 
building.  You  will  be  our  collective  voice  in 
the  industry.  Thus,  you  will  be  our  common 
bond  with  railway  personnel  throughout  the 
United  States  and  the  world. 

Mr.  Bessey:  As  the  officers  of  our  associa- 
tions you  will  represent  our  best  interests  in  any 
of  your  activities  or  projects,  always  reminding 
yourselves  that  your  attitude  must  be  a  part  in 
any  undertaking  sanctioned  by  your  respective 
Associations.  In  this  you  will  be  adhering  strict- 


ly to  the  Constitution  and  By-Laws  of  our 
associations. 

As  a  representative  of  the  American  Railway 
Bridge  and  Building  Association,  I  install  each 
of  you  in  the  office  to  which  you  were  elected 
in  your  association. 

Mr,  Staplin:  As  a  representative  of  the  Road- 
masters  and  Maintenance  of  Way  Association 
of  America,  I  install  each  of  you  in  the  office 
to  which  you  were  elected  in  your  association. 
Please  remain  standing  so  that  Mr.  Bessey  and 
I  can  come  down  and  congratulate  you  and  the 
audience  may  applaud.  (Applause) 

President  Marlow:  At  this  time  I  would  like 
to  call  on  Mr.  George  Christiansen,  Jr.,  Presi- 
dent of  REMSA.  Mr.  Christiansen. 

Mr.  Christiansen:  Thank  you.  President 
Lewis,  President  Snyder,  past  presidents,  mem- 
bers of  the  Bridge  and  Building  and  Road- 
masters  associations,  ladies  and  gentlemen.  It 
is  a  distinct  pleasure  for  me  as  president  of 
REMSA  to  congratulate  your  associations  on 
the  selection  of  the  new  officers  and  members 
of  your  board. 

As  most  of  you  know,  it  has  been  customary 
at  this  time  each  year  for  the  REMSA  Presi- 
dent to  present  the  incoming  Presidents  with 
gavels,  symbolic  of  authority  during  their  up- 
coming term  of  office.  Therefore  I  would  like 
to  present  this  gavel  to  President  Lewis  of  the 
American  Railway  Bridge  and  Building 
Association.  Congratulations  and  best  wishes. 

Mr.  Lewis:  Thank  you  very  much. 

Mr.  Christiansen:  On  behalf  of  REMSA,  I 
would  like  to  present  this  gavel  to  Mr.  Ray 
Snyder,  President  of  Roadmasters  and  Mainte- 
nance of  Way  Association  of  America.  Con- 
gratulations and  best  wishes. 

Mr.  Snyder:  Thank  you. 

Mr.  Christiansen:  Before  presenting  the 
REMSA  gold  pin  awards  to  out-going 
presidents,  Mike  Marlow  and  John  Kapp,  I 
want  to  thank  them  and  all  the  members  of  the 
board  for  the  excellent  cooperation  REMSA  has 
received  during  the  past  year.  On  behalf  of  our 
membership,  I  would  like  at  this  time  to  pre- 
sent this  pin  to  Mike  Marlow,  which  reads 
"M.J.  Marlow,  President  Roadmasters  and 
Maintenance  of  Way  Association  in 
1986-1987." 

President  Marlow:  Thank  you  very  much. 

Mr.  Christiansen:  And  to  John  Kapp,  his  pin 
which  reads  "J.T.  Kapp,  President,  American 
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Railway  Bridge  and  Building  Association  in 
1986-87." 

President  Kapp:  Thank  you. 

President  Marlow:  It  has  been  a  privilege 
and  an  honor  to  serve  as  President  of  the  Road- 
masters  and  Maintenance  of  Way  Association 
this  past  year.  I  could  not  have  survived  without 
the  hard  work  of  the  Executive  Board,  and  I 
want  to  express  my  sincerest  thanks  to  them. 
A  special  thanks  to  our  Secretary,  Pat 
Weissmann,  who  keeps  us  all  in  line.  We  all 
know  how  much  she  does  for  this  organization, 
but  it  is  when  you  become  President  that  you 
really  find  out  that  Pat  is  two  steps  ahead  of 
you  in  getting  things  organized  and  accom- 
plished. My  thanks  to  her  assistant,  my  wife 
Barbara,  for  her  understanding  and  continued 
support. 

Also,  I  want  to  thank  REMSA  and  this  year's 
President  George  Christiansen,  Jr.,  and  their 
Executive  Director,  Jim  Stallmann  and  his  wife 
Vi,  for  their  support.  We  all  enjoy  and  look  for- 
ward to  REMSA's  hospitality. 

I  want  to  also  express  our  thanks  to  Frances 
Dachs,  who  we  count  on  each  year  to  take  care 
of  ladies  registration,  and  those  railroads  in  the 
Kansas  City  area  who  provided  the  office  help 
to  assist  during  registration  on  Monday  and 
Tuesday. 

Talking  about  railroads,  1  want  to  express  my 
thanks  and  appreciation  to  my  employer,  the 
Elgin,  Joliet  and  Eastern  Railway  for  its  back- 
ing and  support  during  my  seven  years  on  the 
board.  I  also  thank  all  of  you  who  supported 
this  conference. 

As  the  saying  goes,  all  good  things  must  come 
to  an  end.  This  concludes  seven  years  on  the 
Executive  Board  for  me;  seven  enjoyable  years 
during  which  I  have  learned  much  and  met  and 
worked  with  many  great  people.  At  times  things 
got  hectic,  but  the  experience  was  worth  it.  I 
know  your  new  officers  and  board,  under  the 
leadership  of  Ray  Snyder,  will  do  a  fine  job  of 
running  the  organization.  I  wish  them  the  best 
and  remember,  we  need  YOUR  help  —  Get 
Involved. 

At  this  time  1  would  like  to  present  the  in- 
coming President  of  the  Roadmasters  and 
Maintenance  of  Way  Association,  Ray  Snyder, 
with  the  President's  pin.  Ray. 

President-elect  Snyder:  Thank  you,  Mike, 
and  thanks  to  all  of  my  fellow  associates. 

I  truly  appreciate  this  distinct  honor  and  will 


cherish  this  day  for  the  rest  of  my  life.  There 
is  no  honor  higher  than  to  be  asked  by  your 
associates  to  lead  their  organization  for  the  com- 
ing year. 

It  will  be  my  goal  to  provide  leadership  equal 
to  my  predecessors  and  demonstrate  the  con- 
sideration, understanding  and  thoughtfulness 
that  has  been  extended  to  me  during  my  associa- 
tion with  the  Roadmasters  Board. 

Certainly  this  honor  would  not  have  been 
available  to  me  without  the  sacrifice,  effort  and 
contributions  of  many  others.  The  people  I  have 
worked  with,  both  on  the  C&NW  and  the  Road- 
masters and  Maintenance  of  Way  Association, 
have  contributed  greatly  to  the  success  of  my 
efforts  during  my  terms  as  director,  treasurer 
and  vice  president.  To  these  people  and  my 
boss,  Dave  Boger,  my  wife,  Joan,  and  my  fami- 
ly, I  owe  a  special  thanks  and  pledge  to  do  my 
best  during  the  coming  year.  By  the  way,  I  will 
continue  to  depend  on  your  help. 

At  this  time  I  would  like  to  present  to  Mike 
Marlow  this  plaque  in  appreciation  for  his  ser- 
vices as  President  of  the  Roadmasters  and 
Maintenance  of  Way  Association  from  1986  to 
1987. 

President  Marlow:  Thank  you. 

President-elect  Snyder:  Over  100  years  ago 
our  forefathers  recognized  that  the  success  of 
their  track  maintenance  work  lay  directly  with 
the  capabilities  of  the  Roadmaster  or  the 
Maintenance  of  Way  Supervisor.  They  also 
noted  different  capabilities  in  different  super- 
visors and  realized  that  mixing  these  capabilities 
they  could  expand  the  knowledge  and  capabil- 
ities of  all  their  supervisors.  Hence,  this  great 
organization  was  formed  and  has  flourished 
over  the  years,  providing  a  forum  for  new  or 
different  ways  of  handling  our  track  mainte- 
nance problems. 

It  follows  that  the  continued  success  of  this 
organization  depends  upon  the  involvement  of 
its  membership.  So  I  ask  all  of  you  to  join  with 
me  in  recruiting  new  members  and  getting  more 
of  our  members  involved  in  our  programs. 

During  the  past  couple  of  days  you  have 
heard  that,  while  we  arc  strong  fmancially,  our 
membership  is  starting  to  drop  off  due  to  the 
reorganization  and  downsizing  that  most  of  the 
major  roads  have  been  going  through.  How- 
ever, this  process  has  created  many  short  lines 
or  regional  railroads  which  can  provide  a 
significant  amount  of"  traffic  for  both  themselves 
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and  their  connecting  roads.  This  area  can  bolster 
our  membership  and  provide  new  approaches 
to  our  track  maintenance  problems.  However, 
we  need  the  involvement  of  all  our  members 
to  help  us  identify  and  prioritize  our  problem 
areas  so  that  they  can  be  analyzed.  Please  sup- 
port our  Association,  your  Board  of  Directors 
and  myself  through  your  participation. 

In  closing,  I  would  like  to  extend  our  thanks 
to  REMSA  for  their  support  and  hospitality. 
Not  only  do  they  play  a  major  role  in  the 
development  of  equipment  but  they  also  furnish 
a  perfect  atmosphere  for  all  of  us  to  contemplate 
the  problems  of  the  future.  Thank  you. 
(Applause) 

President  Kapp:  I  would  like  to  thank  my 
board  for  its  support  during  the  last  year. 
Naturally,  without  their  help  we  wouldn't  have 
had  the  successful  conference  that  we  had  this 
year.  All  the  directors  and  officers  worked  very 
hard  and  I  think  that  was  evident  in  the  presen- 
tations that  we  saw  today  and  on  Monday  and 
Tuesday. 

I  would  also  like  to  thank  REMSA  very  much 
for  their  hospitality  and  for  all  the  effective  peo- 
ple they  have  working  for  them  that  helped 
make  this  conference  a  success. 

Pat  Weissmann  —  I  don't  know  if  we  ever 
could  say  enough  about  Pat.  Without  her  we 
wouldn't  be  a  very  good  functioning  organiza- 
tion. I  know  that.  I  appreciate  her  efforts  and 
Barbara's  very  much. 

I  also  would  like  to  thank  my  wife,  Kathleen. 
She  has  been  a  big  support  to  me  in  my  career 
with  the  railroad.  And  I  think  a  lot  of  us  realize 
that  it  is  nice  to  have  someone  keeping  the  home 
fires  burning  while  you  are  out  trying  to  make 
a  living  and  keeping  your  family  happy. 

I  wish  Don  success  in  the  upcoming  year  as 
I  do  all  the  new  officers.  I  think  it  is  a  fine  group 
and  I  look  forward  to  working  with  them.  Don. 

President-elect  Lewis:  Thank  you,  John.  I 
joined  the  B&B  Association  in  1973.  In  1978 
I  really  began  to  get  involved  instead  of  just  at- 
tending the  annual  conference  each  year.  In 
1979  I  chaired  a  special  subjects  committee  and, 
being  very  honest  with  you,  at  that  time  I  set 
a  goal  that  I  wanted  to  be  President  of  the 
Association.  Having  the  support  of  my  railroad 
and  after  working  with  the  Board  these  many 


years,  I  am  indeed  honored  that  my  peers  have 
nominated  and  elected  me  as  the  new  President 
of  the  American  Railway  Bridge  and  Building 
Association. 

Over  the  past  few  years  we  have  been  hear- 
ing the  "get  involved"  theme.  I  also  am  re- 
questing your  involvement.  We  put  out  these 
cards  here  for  participation  for  you  members. 
If  you  can't  help  with  some  information  on  the 
topics,  maybe  someone  else  in  your  organiza- 
tion can.  Maybe  they  can  help  by  supplying  the 
information  for  the  committee  reports  even  if 
they  are  not  members.  Even  better,  try  to  get 
them  to  become  members.  We  need  your  sup- 
port. Your  Board  of  Directors  of  both  Associa- 
tions cannot  do  it  all.  We  need  you  to  help. 

Now  on  behalf  of  the  B&B  Association  and 
myself,  I  want  to  thank  John  Kapp  for  his  years 
of  service  to  the  B&B  Association.  John,  would 
you  please  come  up  here.  I  have  enjoyed  work- 
ing with  you  very  much  and  hope  you  will  con- 
tinue with  this  Association  in  the  future.  In 
recognition  of  his  service,  I  would  like  to  give 
John  this  plaque  which  reads,  "Presented  to 
John  T.  Kapp  for  his  services  as  President 
1986-87  and  as  Vice  President  1983-1986." 
John. 

Mr.  Kapp:  Thank  you  very  much. 

President-elect  Lewis:  John,  you  have  been 
an  inspirational  leader  to  this  Association  and 
I,  along  with  future  presidents,  will  be  bene- 
fiting from  your  expertise  as  a  leader  for  years 
to  come. 

I  also  would  like  to  congratulate  the  new 
board  members  on  their  nominations;  I  am  sure 
they  will  blend  right  in  with  the  hard-working 
executive  committee.  I  would  also  like  to  thank 
the  REMSA  members  for  their  continued  sup- 
port of  both  of  our  organizations.  And  last,  but 
surely  not  least,  I  would  like  to  extend  my  con- 
dolences to  Pat  Weissmann  and  Barbara 
Marlow;  they  are  going  to  have  to  put  up  with 
me  for  another  year.  Good  luck  ladies! 

Members  and  guests,  if  there  are  no  other 
matters  to  be  brought  before  this  session,  I 
declare  the  99th  Annual  Conference  of  the 
Roadmasters  and  Maintenance  of  Way  Associa- 
tion of  America  and  the  92nd  Annual  Con- 
ference of  the  American  Railway  Bridge  and 
Building  Association  adjourned.  (Applause) 
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B&B  Officers  elected  to  the  1987-88  term,  left  to  right:  J.M.  Williams,  Supvr. 

—  B&B  (retired),  EJ&E  —  Treasurer;  W.H.  Nelson,  Mgr.  —  M/W  Training,  BN 

—  Director;  T.J.  Parker,  Proj.  Mgr.-Eng.,  Envirodyne  Engineers  —  Director; 
R.C.  Karsten,  Gen.  For.  —  B&B,  SSW  —  Director;  J.J.  Horney,  Prog.  Eng.  — 
B&B,  UP  —  2nd  Jr.  V.P.;  B.T.  Burns,  St.  Brdg.  Insp.,  AT&SF  —  1st  Jr.  V.P.; 
R.A.  Tallent  Jr.,  Proc.  Eng. -Struct.,  NS  —  Sr.  V.P.;  D.J.  Lewis,  Sr.  Struct. 
Dsgnr.,  ICG  —  President.  (Not  pictured:  S.E.  Lipkus,  Eng.-Maint.  Devel.,  CN 
Rail  —  Director.) 


Past  Officers 


1891-1892 


1892-1893 


1893-1894 


1894-1895 


President  O.J.Travis  H.M.Hall 

1st  V.-Pres H.M.Hall  J.E.Wallace 

2nd  V.-Pres J.B.Mitchell  G.  W.  Hinman 

3rd  V.-Pres James  Stannard  N.  W   Thompson 

4th  V.-Pres G.  W.  Hinman  C.  T.  Fuller 

Secretary  C.  W.  Gooch  S,  F.  Patterson 

Treasurer George  M.  Reid  George  M.  Reid 

/  W.  R    Damon  G    W.  Andrews 

1   G.  W    Markley  J.  M.  Staten 

Executive  Members  J  W.  A.  McGonagle  J    M.  Caldwell 

N  C.  W    McGehee  Q.  McNab 

i  G.  W.  Turner  Floyd  Ingram 

\  J.  E.  Wallace  A.  S.  Markley 


J.  E.  Wallace 
Geo.  W.  Andrews 
W.  A.  McGonagle 
L.  K.  Spafford 
E.  D   Hines 
S.  F.  Patterson 
George  M.  Reid 
Q.  McNab 
A.  S.  Markley 
Floyd  Ingram 
James  Stannard 
James  H   Travis 
J.  H.  Cummin 


Geo.  W.  Andrews 
W.  A.  McGonagle 
L.  K   Spafford 
James  Stannard 
Walter  G.  Berg 
S.  F.  Patterson 
George  M.  Reid 
James  Stannard 
James  H.  Travis 
J.  H.  Cummin 
R.  M.  Peck 
J.  L.  White 
A.  Shane 


1895-1896 


1896-1897 


1897-1898 


1898-1899 


President   W.  A.  McGonagle  James  Stannard  Walter  G    Berg  J.  M    Cummin 

1st  V.-Pres L.  K    Spafford  Walter  G.  Berg  J.  H.  Cummin  A.  S.  Markley 

2nd  V.-Pres James  Stannard  J    H.  Cummin  A.  S.  Markley  C.  C.  Mallard 

3rd  V.-Pres Walter  G    Berg  A.  S.  Markley  G.  W.  Hinman  W.A.Rogers 

4th  V.-Pres J.  H    Cummin  R.  M.  Peck  C.  C.  Mallard  J.  M.  Staten 

Secretary   S.  F.  Patterson  S.  F.  Patterson  S.  F   Patterson  S.  F.  Patterson 

Treasurer George  M.  Reid  N.  W.  Thompson  N.  W.  Thompson  N.  W.  Thompson 

/  R.  M.  Peck  W.  O.  Eggleston  G.  J.  Bishop  Wm.  S.  Danes 

i  L.  J.  White  W   M.  Noon  C.  P.  Austin  J.  H.  Markley 

Executive  Members  J  A.  Shane  J    M    Staten  M.  Riney  W.  O.  Eggleston 

\  A.  S    Markley  G.  J.  Bishop  Wm.  S.  Danes  R.  L.  Heflin 

I  W.  M.  Noon  C.  P.  Austin  J.  H.  Markley  F.  W.  Tanner 

V  J.  M.  Staten  M.  Riney  W.  O.  Eggleston  A.  Zimmerman 


1899-1900 


1900-1901 


1901-1902 


1902-1903 


President   Aaron  S.  Markley  W.  A.  Rogers  W.  S.  Danes  B.  F.  Pickering 

1st  V.-Pres W.  A.  Rogers  W    S.  Danes  B.  F.  Pickering  C.  C.  Mallard 

2nd  V.-Pres J    M    Staten  B   G.  Pickering  A.  Shane  A.  Shane 

3rd  V.-Pres Wm.  S.  Danes  A.  Shane  A.  Zimmerman  A.  Zimmerman 

4th  V.-Pres B.  F    Pickering  A.  Zimmerman  C.  C.  Mallard  A.  Montzheimer 

Secretary   S.  F.  Patterson  S.  F.  Patterson  S.  F.  Patterson  S.  F    Patterson 

Treasurer N.  W.  Thompson  N.  W.  Thompson  N.  W.  Thompson  N.  W.  Thompson 

/  T.  M.  Strain  T.  M.  Strain  A.  Montzheimer  W.  E.  Smith 

i    R.  L    Heflin  H.  D.  Cleaveland  W.  E.  Smith  A.  W.  Merrick 

Executive  Members  /   F.  W.  Tanner  F    W.  Tanner  A    W.  Merrick  C.  P.  Austin 

\   A.  Zimmerman  A    Montzheimer  C    P.  Austin  C.  A.  Lichty 

I  H    D   Cleaveland  W.  E.  Smith  C.  A.  Lichty  W.  O.  Eggleston 

V  A.  Montzheimer  A    W.  Merrick  W.  O.  Eggleston  J.  H.  Markley 


1903-1904 


1904-1905 


1905-1906 


1906-1907 


President   A    Montzheimer 

1st  V.-Pres A.  Shane 

2nd  V.-Pres C    A    l.ichtv 

3rd  V.-Pres J.  B.  Sheldon 

4th  V.-Pres J    H    Markley 

Secretary    S    F.  Patterson 

Treasurer C    P    Austin 

/  R    H    Reid 
\  W.  O    Eggleston 
Executive  Members  /   A    E    Killam 

\   R    C   Sattley 
I   H.  Rettinghouse 
V  J.  S.  Lemond 


C    A.  Lichtv 
J    B.  Sheldon 
J.  H.  Marklev 
R    H    Reid 
R,  C.  Sattley 
S.  F.  Patterson 
C    P.  Austin 
W.  O.  Eggleston 
A    E.  Killam 
H    Rettinghouse 
J.  S    Lemond 
W.  H.  Finley 
C.  W.  Richey 


J.  B   Sheldon 
J.  H.  Marklev 
R    H    Reid 
R    C   Sattlev 
J    P   Canty 
S.  F.  Patterson 
C    P.  Austin 
H    Rettinghouse 
A.  E.  Killam 
J.  S    Lemond 
C.  W    Richey 
W.  O.  Eggleston 
F.  E.  Schall 


J.  H.  Marklev 
R.  H.  Reid 
J.  P.  Canty 
H.  Rettinghouse 
F.  E.  Schall 
S.  F.  Patterson 
C.  P.  Austin 
W.  O.  Eggleston 
A.  E.  Killam 
J.  S.  Lemond 
C.  W.  Richey 
H.  H.  Eggleston 
B   J    Sweatt 


1907-1908 


1908-1909 


1909-1910 


1910-1911 


President   R    H    Reid  J    P   Canty  H    Rettinghouse  H    Rettinghouse 

1st  V.-Pres J    PC'antv  H    Rettinghouse  J    S    Lemond  F.  E.  Schall 

2nd  V.-Pres H.  Rettinghouse  F.  E.  Schall  F.  E.  Schall  A.  E.  Killam 

3rd  V.-Pres F.  E.  Schall  J.  S.  Lemond  A.  E.  Killam  J.  N.  Penwell 

4th  V.-Pres W.  O    Eggleston  A.  E    Killam  J    N    Penwell  L.  D    Hadwen 

Secretary    SF    Patterson  S.F.Patterson  C.  A.  Lichty  C.  A.  Lichty 

Treasurer CP    Austin  CP   Austin  J    P   Canty  J    P   Canty 

/  A    E    Killam  J.  N.  Penwell  W.  Beahan  T   J    Fullem 

\  J    S    1  emond  Willard  Beahan  F.  B   Scheetz  G    Aldrich 

Executive  Members  /  C    W    Richev  F    B    Scheetz  L    D    Hadwen  P   Swenson 

\  T    S    Leake  '  W    H    Finley  T   J.  Fullem  G.  W.  Rear 

I  W    H.  Finley  L    D    Hadwen  G    Aldrich  W.  O    Eggleston 

V  .1.  N.  Penwell  T.  J.  Fullem  P.  Swenson  W.  F.  Steffens 
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1911-1912 


1912-1913 


1913-1914 


1915-1916 


1916-1917 


1917-1918 


1919-1920 


1920-1921 


1921-1922 


1923-1924 


1924-1925 


1925-1926 


1914-1915 


President   F    E.  Schall  A    E.  Killam  JN    Penwell  L.  D.  Hadwen 

1st  V.-Pres A.  E.  Killam  J    N    Penwell  1     DHadwen  G.  Aldnch 

2nd  V.-Pres J.  N    Penwell  I     D    Hadwen  G    Aldnch  G.  W.  Rear 

3rd  V.-Pres L.  D    Hadwen  T   J.  Fullcm  G    W    Rear  C.E.Smith 

4th  V.-Pres T.  J.  Fullen  G.  Aldnch  C.E.Smith  E.  B.  Ashbv 

Secretary   C    A.  Lichty  C.  A.  Lichty  C.  A.  l.ichty  C.  A.  Licht'y 

Treasurer J.  P.  Canty  J.  P   Canty  J.  P.  Cantv  F.  E.  Weise' 

/  G.  Aldnch  G.  W.  Rear  W.  F.  Steffens  W.  F.  Steffens 

i  P.  Swenson  W.  F.  Steffens  E.  B.  Ashby  S.  C.  Tanner 

Executive  Members  )  G.  W.  Rear  E.  B.  Ashby  S.  C.  Tanner  Lee  Jutlon 

S  W.  F.  Steffens  C.  E.  Smith  Lee  Jutlon  F    F.  Strouse 

f  E.  B.  Ashby  S.  C.  Tanner  W.  F,  Strouse  C.  R.  Knowles 

Vw.  O.  Eggleston  Lee  Jutton  C    R.  Knowles  A.  Ridgway 


1918-1919 


President   G    W    Rear  C    E    Smith  S.  C.  Tanner  Lee  Jutton 

1st  V.-Pres C.E.Smith  E.  B.  Ashby  Lee  Jutlon  F.  E.  Weise 

2nd  V.-Pres E.  B.  Ashby  S.  C.  Tanner  F.  E.  Weise  W.  F.  Strouse 

3rd  V.-Pres S.  C.  Tanner  Lee  Jutton  W.  F.  Strouse  C.  R.  Knowles 

4th  V.-Pres Lee  Jutton  F.  E.  Weise  C    R.  Knowles  A    Ridgway 

Sec.-Treas C    A.  Lichty  C.  A.  Lichty  C    A.  Lichty  C.  A    Lichty 

/  F.  E.  Weise  W.  F.  Strouse  A,  Ridgway  J,  S.  Robinson 

I    W.  F.  Strouse  C    R.  Knowles  J.  S.  Robinson  J.  P    Wood 

Executive  Members  )    C    R    Knowles  A.  Ridgway  J.  P.  Wood  A    B    McVay 

\    A.  Ridgwav  J.  S.  Robinson  D.  C.  Zook  J.  H    Johnston 

I   J.  S.  Robinson  J.  P.  Wood  A.  B.  McVav  E.  T.  Howson 

V  J.  P.  Wood  D.  C    Zook  J.  H.  Johnston  C.  W.  Wright 


1922-1923 


President   F.  E.  Weise  W.  F.  Strouse  C.  R.  Knowles  Arthur  Ridgway 

1st  V.-Pres W.  F.  Strouse  C.  R.  Knowles  A.  Ridgwav  J.P.Wood 

2nd  V.-Pres C.  R.  Knowles  A.  Ridgwav  J.  S.  Robiiison  J.S.Robinson 

3rd  V.-Pres A.  Ridgwav  J    S.  Robinson  J.P.Wood  C    W    Wright 

4th  V.-Pres J.S.Robinson  J.P.Wood  C.  W.  Wright  E.  T    Howson 

Sec.-Treas C.  A.  Lichty  C    A    Lichty  C   A    Lichtv  C    A    Lichtv 

Asst.  Sec F.  E    Weise'  F.  E.  Weise' 

/  J    P    Wood  C    W.  Wright  E    T    Howson  F.  C.  Baluss 

I   A    B    McVay  A.  B.  McVay  J.  H.  Johnson  Maro  Johnson 

Directors  )  J    H    Johnston  G.  A.  Manthey  E    K    Barrett  O.  F    Dalstrom 

\   E   T    Howson  E.  T.  Howson  F.  C.  Baluss  S    D   Corey 

I  C    W    Wright  J.  H.  Johnston  Maro  Johnson  W    B.  Hotson 

VG.  A.  Manthey  E.K.Barrett  O.  F.  Dalstrom  P.N.Nelson 


1926-1927 


President   J.  S    Robinson  J    P.  Wood  CW    Wright  E.  T.  Howson 

1st  V.-Pres J    P    Wood  CW    Wright  E.  T    Howson  FC    Baluss 

2nd  V.-Pres C.  W    Wright  ET    Howson  F   C.  Baluss  Maro  Johnson 

3rd  V.-Pres E.  T.  Howson  F   C    Baluss  Maro  Johnson  J    S    Huntoon 

4th  V.-Pres F.  C.  Baluss  Maro  Johnson  J.  S.  Huntoon  CS    Heritage 

Sec.-Treas C.  A    Lichty  C    A    Lichty  C.  A    Lichtv  C    A.  Lichtv 

Asst.  Sec F    E.  Weise  FE    Weise  FE    Weise  F.  E    Weise 

/  S   T.  Corey  J.  S.  Huntoon  C.  S.  Heritage  A.  I.  Gauthier 

\    W    B.  Hotson  A    I.  Gauthier  W.  B.  Hotson  E.  L.  Sinclair 

)    P.  N.  Nelson  E.  L.  Sinclair  P.  N.  Nelson  P.  F.  Dalstrom 

Directors  \   J.  S    Huntoon  C   S    Heritage  A.  I.  Gauthier  W.  T.  Krausch 

I   A.  I.  Gauthier  W    B.  Hotson  E.  L.  Sinclair  R.  C.  Bardwell 

V  E.  L.  Sinclair  P.  N.  Nelson  O.  F.  Dalstrom  H.  I    Beniamin 


1927-1928 


1928-1929 


1929-1930 


1930-1934 


President  . . 
1st  V.-Pres. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres. 
Sec.-Treas. 
Asst.  Sec.    . 


F.  C    Baluss 
Maro  Johnson 
J.  S.  Huntoon 
C.  S.  Heritage 
A.  I.  Gauthier 
C.  A.  Lichtv 
F    F    Weise 
W.  T    Krausch 
R.  C.  Bardwell 
H.  I    Benjamin 
R    C    Henderson 
T    H    Stratc 
J    S    Ekev 


Maro  Johnson 
J    S    Huntoon 
C   S    Heritage 
A    I    (iauthier 
H    I.  Benjamin 
C    A    Lichtv 
F.  E.  Weise 
R    C    Henderson 
J    S.  Ekev 
T.  H.  Sirate 
(i.  A    Rodman 
W    A    Balcv 
F    W    Hillman 


J  S  Huntoon 
C.  S.  Heritage 
A.  I.  Gauthier 
H.  I.  Bcniamin 
W  T  Krausch 
C    A    Lichty 

G.  A.  Rodman 
W    A    Batcv 
F    W    Hillman 
E.  C.  Neville 
H    H    Best 
J    E    King 


C.  S.  Heritage 
A.  L  Gauthier 
H.  I  Benjamin 
W  T  Krausch 
\.  H.  Stratc 
C.  A.  Lichty 

E.  C.  Neville 
H.  H.  Best 
J.  E.  King 
A.  B   Scowdcn 
W    A    Batcv 
L    C    Smith 
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1934-1935 


President   H.  I.  Benjamin 

1st  V.-Pres T.  H    Strate 

2nd  V.-Pres EC   Neville 

3rd  V.-Pres A.  B    Scowden 

4th  V.-Pres W.  R.  Roof 

Sec.-Treas C.  A.  Lichty 

/  C.  M.  Burpee 
i  W    A.  Batey 
Directors  /  L.  C.  Smith 

\  C.  A.  J.  Richards 
I  A    L.  McCloy 
VR.  P.  Luck 


T.  H    Strate 

E.  C.  Neville 

C.  M.  Burpee 

E.  C.  Neville 

C.  M.  Burpee 

F.  H.  Masters 

C.  M.  Burpee 

F    H.  Masters 

W.  S.  Lacher 

F.  H    Masters 

C.  A.  J.  Richards 

C.  A.  J.  Richards 

C    A.  J.  Richards 

W.  S.  Lacher 

F.  H.  Cramer 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

A.  L.  McClov 

W.  R.  Roof 

B.  R.  Meyers 

R.  P.  Luck 

T.  P   Soule 

G.  S.  Crites 

H.  H.  Best 

F    H.  Cramer 

R.  E.  Dove 

W.  R.  Roof 

B.  R.  Meyers 

T.  P.  Soule 

T.  P.  Soule 

G.  S.  Cntes 

A.  Chinn 

F.  H    Cramer 

R.  E.  Dove 

L.  G.  Byrd 

1938-1939 


1939-1940 


1940-1941 


1941-1942 


President   Armstrong  Chinn 

1st  V.-Pres F.  H.  Cramer 

2nd  V.-Pres A.  E.  Bechtelheimer 

3rd  V.-Pres H.  M.  Church 

4th  V.-Pres RE    Dove 

Sec.-Treas C.  A.  Lichty 

Secretary  

Treasurer  

/  L.  G.  Byrd 
I  W.  R.  Ganser 
Directors  J  F.  H.  Soothill 

S  B.  R.  Meyers 
I  W.  Walkden 
V  A.  S.  Krefting 


A.  E.  Bechtelheimer 
F.  H,  Cramer 
H.  M.  Church 
R    E    Dove 
F.  H.  Soothill 
C.  A.  Lichty 


B.  R.  Meyers 
W.  Walkden 
A.  S.  Krefting 
A.  M.  Knowles 
L   G    Byrd 
K.  L.  Miner 


H    M.  Church 
R,  E.  Dove 

F.  A.  Soothill 

G.  S.  Crites 

A.  M.  Knowles 

F.  O.  Whiteman 
F.  E.  Weise 
N.  D.  Howard 
L.  G.  Byrd 
K.  L.  Miner 
R.  E.  Caudle 
L  A.  Moore 
W.  A.  Sweet 


R.  E.  Dove 

F.  H.  Soothill 

G.  S.  Crites 

A.  M.  Knowles 
N.  D.  Howard 

A.  G.  Shaver 
F.  E.  Weise 
R.  E.  Caudle 
L  A.  Moore 
W.  A.  Sweet 
J.  L.  Varker 
L.  E.  Peyser 
Martin  Mever 


1942-1943 


1943-1944 


1944-1945 


1945-1946 


President   G.  S.  Crites 

1st  V.-Pres RE.  Caudle 

2nd  V.-Pres A.  M.  Knowles 

3rd  V.-Pres N.D.Howard 

4th  V.-Pres J    L   Varker 

Secretary   AG   Shaver+ 

Lorene  KindredJ: 
Elinor  V.  Heffern 

Treasurer F.  E.  Weise 

Treasurer  Emeritus    

/  M.  Meyer 
\  L   E    Peyser 
Directors  /  K    L.  Miner 

\  F  G   Campbell 
I  J.  S.  Hancock 
VL.  C.  Winkelhaus 
tJo  November  I.  1942      J  To  February  I,  1943 


J    L.  Varker 
R.  E.  Caudle 
N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
Elinor  V.  Heffern 


C   R.  Knowles 
F.  E.  Weise 
W.  F   Martens 
A.  L.  McCloy 
L.  C.  Winkelhaus 
E.  H,  Barnhart 
A.  B   Chapman 
L.  E.  Pevser 


J.  L.  Varker 
R.  E.  Caudle 
N.  D.  Howard 
F.  G.  Campbell 
J    S.  Hancock 
Elise  LaChance 


C.  R.  Knowles 
F.  E.  Weise 
W,  F.  Martens 
A.  L.  McCloy 
L.  C.  Winkelhaus 
E.  H.  Barnhart 
A.  B.  Chapman 
L.  E.  Pevser 


N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
E.  H.  Barnhart 
W.  F.  Martens 
Elise  LaChance 


C.  R.  Knowles 

A.  B.  Chapman 
W.  A.  Huckstep 
F.  R.  Spofford 
Guy  E.  Martin 

B.  R.  Meyers 
L    E.  Peyser 


1946-1947 


1947-1948 


1948-1949 


1949-1950 


President   F.  G.  Campbell 

1st  V.-Pres J.  S.  Hancock 

2nd  V.-Pres E.  H    Barnhart 

3rd  V.-Pres WF    Martens 

4th  V.-Pres W   A.  Huckstep 

Secretary   Elise  LaChance 

Treasurer C.  R.  Knowles 

/  Guv  E.  Martin 

I  B.  R    Meyers 

Directors  '  L    E.  Peyser 

\  H.  M    Harlow 

I  H.  B.  Christianson 

V  F.  R.  Spofford 


J.  S.  Hancock 

E.  H.  Barnhart 
W.  F.  Martens 
W.  A.  Huckstep 
G.  E.  Martin 
Elise  LaChance 
C.  R.  Knowles 
H.  M.  Harlow 

H.  B.  Christianson 

F.  R,  Spofford 
Lee  Mayfield 
Franz  M.  Misch 
W    D.  Gibson 


E.  H    Barnhart 
W.  F.  Martens 
W.  A.  Huckstep 
Guy  E.  Martin 

F.  R.  Spofford 
Elise  LaChance 
L.  C.  Winkelhaus 
Lee  Mayfield 

F.  M.  Misch 
W.  D.  Gibson 
H,  M.  Harlow 
V.  E.  Engman 
G    W    Benson 


W.  F.  Martens 
W.  A.  Huckstep 
Guv  E.  Martin 

F.  R.  Spofford 
Lee  Mayfield 
Elise  LaChance 
L.  C.  Winkelhaus 
H.  M.  Harlow 

V.  E    Engman 

G.  W.  Benson 
F.  M.  Misch 
L.  R.  Morgan 
J.  A.  Jorlett 


1950-1951 


1951-1952 


1952-1953 


1953-1954 


President   W    A    Huckstep 

1st  V.-Pres Guy  E    Martin 

2nd  V.-Pres F    R    Spofford 

3rd  V.-Pres Lee  Mayfield 

4th  V.-Pres H    M.  Harlow 

Secretary   Elise  LaChance 

Treasurer L   C    Winkelhaus 

/  F.  M.  Misch 
i  L.  R.  Morgan 
Directors  ,'  J    A   Jorlett 

\  M.  H.  Dick 
I  R.  R.  Gunderson 
\J.  F.  Warrenfells 


Guy  E-  Martin 
F.  R    Spofford 
Lee  Mayfield 
H.  M.  Harlow 
J.  A.  Jorlett 
Elise  LaChance 
L.  C.  Winkelhaus 
M.  H.  Dick 
R    R    Gunderson 
J,  F.  Warrenfells 
W.  H.  Huffman 
L.  R-  Morgan 
B.  M.  Stephens 


F.  R.  Spofford 
Lee  Mayfield 
H.  M.  Harlow 
J,  A.  Jorlett 
R    R,  Gunderson 
Elise  LaChance 
L.  C.  Winkelhaus 
W.  H.  Huffman 
L.  R.  Morgan 
B.  M.  Stephens 
M    H.  Dick 
J.  F.  Warrenfells 
G    Switzer 


Lee  Mayfield 
H.  M,  Harlow 
J.  A.  Jorlett 
R.  R.  Gunderson 
W.  H.  Huffman 
Elise  LaChance 
L.  C.  Winkelhaus 
M    H.  Dick 
J.  F.  Warrenfells 
G    Switzer 
B.  M.  Stephens 
W    H.  Bunge 
E.  R.  Schlaf 
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1954-1955 


1955-1956 


1956-1957 


1957-1958 


President   H.  M.  Harlow 

1st  V.-Pres J.  A.  Jorlelt 

2nd  V.-Pres R.  R.  Gunderson 

3rd  V.-Pres W.  H    Huffman 

4th  V.-Pres M.H.Dick 

Secretary   Elise  LaChance 

Treasurer L.  C.  Winkelhaus 

/  B.  M.  Stephens 
\    W.  H.  Bunge 
Directors  J   E.  R.  Schlaf 

N   J.  F.  Warrenfells 
I   H.  D.  Curie 
V  J.  M.  Lowry 


J    A.  Jorlett 
R.  R.  Gunderson 
W,  H.  Huffman 
M.  H    Dick 
B.  M.  Stephens 
Elise  LaChance 
L.  C.  Wmkelhaus 
J.  F.  Warrenfells 
H.  D.  Curie 
J.  M    Lowry 
W.  H.  Bunge 
E.  R    Schlaf 
G.  W    Benson 


R    R    Gunderson 
W    H    Huffman 
M    H.  Dick 
B    M.  Stephens 
H    D.  Curie 
Elise  LaChance 
L,  C.  Winkelhaus 
W.  H.  Bunge 
E.  R,  Schlaf 
G.  W    Benson 
J    M    Lowry 
T.  M.  VonSprecken 
H.  A    Matthews 


W.  H    Huffman 
M    H    Dick 
B    M    Stephens 
H.  D  Curie 

Elise  LaChance 
L.  C.  Winkelhaus 
G.  W    Benson 
J.  M    Lowry 
H    H.  Matthews 
T    M    VonSprecken 
W    H    Bunge 
E    R    Schlaf 


President  M    H 

1st  V.-Pres B.  M. 

2nd  V.-Pres H.  D. 

3rd  V.-Pres G.  W 

Secretary  Ruth 

Treasurer L.  C. 

/J.  M. 

\  R.  C 

;  w.  H 

Directors  \  E    R 

f  H.  A. 

V  M.  J. 


.  Dick 

B.  M    Stephens 

H    D   Curie 

G.  W.  Benson 

Stephens 

H.  D.  Cune 

G    W    Benson 

J.  M.  Lowry 

Curie 

G.  W.  Benson 

J.  M.  Lowrv 

E.  R.  Schlaf 

.  Benson 

J.  M.  Lowrv 

E.  R.  Schlaf 

H.  A.  Matthews 

Weggeberg 

Ruth  Weggeberg 

Ruth  Weggeberg 

Ruth  Weggeberg 

Winkelhaus 

L.  C   Winkelhaus 

L.  C    Winkelhaus 

L.  C    Winkelhaus 

Lowrv 

W.  H.  Bunge 

H.  A    Matthews 

R   C.  Baker 

Baker 

E.  R.  Schlaf 

M.  J.  Hubbard 

R    H    Miller 

Bunge 

H.  A.  Matthews 

R.  C   Baker 

Shirley  White 

Schlaf 

M.  J.  Hubbard 

R.  H.  Miller 

H    M    Wilson 

Matthews 

R.  C.  Baker 

Shirley  White 

R    D    Hellweg 

Hubbard 

R.  H.  Miller 

H.  M    Wilson 

F.  W.  Hutcheson 

1962-1963 


1963-1964 


1964-1965 


1965-1966 


President  J    M.  Lowry  E.  R.  Schlaf  R.  C    Baker  H    M.  Wilson 

1st  V.-Pres E    R.  Schlaf  R.  C  Baker  H    M.  Wilson  R    D.  Hellweg 

2nd  V.-Pres H    A.  Matthews  Shirley  White  R.  D.  Hellweg  J.  W    DeValle 

3rd  V.-Pres R.  C    Baker  H    M.  Wilson  J.  W.  DeValle  W.F.Armstrong 

Secretary   Ruth  Weggeberg  Ruth  Weggeberg  Ruth  Weggeberg  Ruth  Weggeberg 

Treasurer L.  C    Winkelhaus  E    F.  Snyder  E.  F.  Snyder  E    F   Snyder 

/  Shirley  White  R.  D.  Hellweg  W.  F.  Armstrong  J.  A.  GoVorth 

I   H.  M.  Wilson  F.  W.  Hutcheson  J.  S.  Ellis  E.  R.  Simmons 

J   R.  D.  Hellweg  W.  F.  Armstrong  J.  A.  Goforth  N.  D.  Brvant 

Directors  \    F.  W.  Hutcheson  J.  W    DeValle  E.  R    Simmons  A.  R    Da'hlberg 

I   W.  F.  Armstrong  J.  A.  Goforth  N,  D.  Brvant  J.  S.  Ellis 
V  J.  W.  DeValle  E.  R.  Simmons  A.  R.  Da'hlberg  T.  L.  Fuller 


1967-1968 


1968-1969 


1969-1970 


President   R.  D. 

1st  V.-Pres J    W. 

2nd  V.-Pres W    F 

3rd  V.-Pres J    A 

Secretary   Ruth 

Treasurer ,  W    H 

N.  D. 
A.  R 
H.  F. 
J.  S 
Directors  ''    T    L 

\  R.  A. 
/  V  D 
f   W.  L 


Hellweg 

DeValle 

Armstrong 
Goforth 
Weggeberg 
.  Huffman 

Bryant 

Dahlberg 

Lucas 
Ellis 
Fuller 

Youngblood 

Raessler 

Short 
Wachter 


J.  W.  DeValle 
W.  F.  Armstrong 
J    A.  Goforth 
A.  R.  Dahlberg 
Ruth  Weggeberg 
W    H.  Huffman 
J.  S.  Ellis 
T.  L.  Fuller 
R,  A.  Youngblood 
H    F.  Lucas 
W,  L,  Short 
C.  E    Wachter 
A.  C.  Jones 
W    H    Rankin 
E.  E.  Runde 


W.  F.  Armstrong 
J.  A.  Goforth 
A.  R    Dahlberg 
T.  L    Fuller 
Ruth  Weggeberg 
W    H.  Huffman 
N.  F.  Lucas 
W.  L.  Short 
C.  E    Wachter 
A.  C.  Jones 
W    H    Rankin 
E.  E    Rundc 
T.  A    Reynolds 
J   J    Ridgcwav 
J.  R.  Williams 


J.  A.  Goforth 
A.  R    Dahlberg 
T    L.  Fuller 
N    D    Bryant 
Ruth  Weggeberg 
W    H    Huffman 
W.  H    Rankin 
E.  E    Rundc 
T,  A,  Reynolds 
J    J    Ridgewav 
J.  R    Williams 
J-  W.  Chambers 
R    E    Frame 
J.  C    Hobbs 


1970-1971 


1971-1972 


1972-1973 


1973-1974 


President   A.  R    Dahlberg 

1st  V.-Pres T.  L    Fuller 

2nd  V.-Pres N.  D    Brvant 

3rd  V.-Pres E.  E    Rundc 

Secretary   Ann  Wilson 

Treasurer W    H    Huffman 

,    T,  A,  Reynolds 
t  J.  J.  Ridgcwav 
1  J.  R.  Williams 
Directors  /  J.  W.  Chambers 

'^,    R    E    Frame 
]  J.  C    Hohbs 
/  R.  K.  Corbeli 
f   J    R    Iwinsky 
V    J.  S.  Prilchell 


T    L    Fuller 
N    D    Brvant 
I     F    Rundc 
J    J    Ridgcwav 
Ann  Wilson 
W    H    Hullman 
J.  W.  Chambers 
R.  F    Frame 
J    C    Hobbs 
R    K    Corbctl 
J    R    Iwinski 
J    S    Pnlchdt 
D   C   Gould 
W.  S    Stokciv 
W.  C.  Sturm' 


N    D    Brvani 
F    F    Runde 
J    J    Ridgcwav 
J,  R    Williams 
Ann  Wilson 
W    H    Huffman 
R,  K    Corbcit 
J    R    Iwinski 
J    S    F'ritchctl 
D   C   Gould 
W   S    SiokcK 
W    C.  Sturm 
J    W    Da\idson 
C.  A    Hughes 
W    R    Hyma 


F    F    Rundc 
J    J    Ridgcwav 
J    R    Williams 
W     R    Rankin 
Ann  WiKon 
\\     H    Hullman 
[).  C    Gould 
W.  S.  Slokciv 
W.  C.  Siurm 
J    W    Davidson 
C    A    Hughes 
W    R    Hvma 
O   C.  Den? 
R    C.  McMaster 
W.  E.  Brafccnsiek 
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1974-1975 


1975-1976 


1976-1977 


1978-1979 


1979-1980 


1980-1981 


1977-1978 


President  J.  J.  Ridgeway  J.  R.  Williams  W.H.Rankin  J.  R.  Iwinski 

1st  V.-Pres J.R.Williams  W.H.Rankin  J.  R    Iwinski  W.C.Sturm 

2nd  V.-Pres W.  H    Rankin  J    C.  Hobbs  W.C.Sturm  D.C.Gould 

3rd  V.-Pres J.  C.  Hobbs  J    R    Iwinski  D.C.Gould  J.W.Chambers 

Secretary   Ann  Wilson  Ann  Wilson  Ann  Wilson  Ann  Wilson 

Treasurer /W.H.Huffman  W.  H    Huffman  W.H.Huffman  W.H.Huffman 

J.  W.  Davidson  W.  E.  Brakensiek  J    W.  Chambers  W.  J.  Gunkle 

C.  A   Hughes  O.  C.  Denz  M.  Noyszewski  W.  E.  Halley 

W.  R.  Hyma  R.  C.  McMaster  W.  J.  Gunkle  K.  L.  Wammell 

Directors  ]    W.  E.  Brakensiek  F.  R.  Lindsay  W.  E.  Halley  J.  Budzileni 

O   C    Denz  M    Noyszewski  K.  L.  Wammel  B.  J.  King 

R   C   McMaster  W.  C.  Sturm  J.  Budzileni  J.  G.  Robertson 

F   B.  Lindsay.  Jr  W.  J    Gunkle  B.  J.  King  O.  C.  Denz 

M.  Noyszewski  W.  E.  Halley  J.  G.  Robertson  E.  C.  Patterson 

Jim  Payne  K.  L.  Wammel  W.  S.  Stokely 


1981-1982 


President  W  C.  Sturm  D.C.Gould  J.  W  Chambers  W.  R.  Hyma 

Sr.  V.-Pres D.C.Gould  J.W.Chambers  R.  C.  McMaster  O.  C.  Denz 

Jr.  V.-Pres J.W.Chambers  R.  C.  McMaster  W.  R.  Hyma  J.  Budzileni 

Jr.  V.-Pres RC    McMaster  W.  R.  Hyma  O.  C.  Denz  J.M.Williams 

Secretary   Ann  Wilson  Ann  Wilson  Ann  Wilson  Pat  Weissmann 

Treasurer ,   W.  F.  Armstrong  W    F.  Armstrong  W.  F.  Armstrong  W.  C.  Sturm 

J.  Budzileni  O  C.  Denz  J.  W.  Davidson  D.  A.  Bessey 

B.  J.  King  W.  J.  Gunkle  C.  M.  Russell  J.  N.  Michel 
J.  G.  Robertson  W.  S.  Stokely  J.  M.  Williams  P.  H.  Saletnik 
O.  C.  Denz  L.  D.  Green  D.  A.  Bessey  O.  D.  Anthony 

Directors  <,  E.  C.  Patterson  C.  M.  Russell  J.  N.  Michel  J.  T.  Kapp 

W.  S.  Stokely  J.  M   Wilhams  P.  H.  Saletnik  D.  J.  Lewis 

L    D.  Green  D   A    Bessey  O.  D.  Anthony  J.  W.  Davidson 

C.  M.  Russell  J.  N.  Michel  J.  T.  Kapp  H.  J.  Laga 
J.  M    Williams  P.  H.  Saletnik  D.  J.  Lewis  A.  S.  Uppal 


1982-1983 


1983-1984 


1984-1985 


1985-1986 


President O   C   Denz 

Sr.  Vice  President J.  Budzileni 

Jr.  Vice  President J.  M.  Williams 

Jr.  Vice  President DA    Bessey 

Secretary PA.  Weissmann 

Treasurer P    H    Saletnik 

O.  D.  Anthony 
J.  T    Kapp 
D   J.  Lewis 
J.  W.  Davidson 
Directors  /H.J    Laga 

A.  S.  Uppal 
|T.  E.  Kuhn 
D.  R    Ladner 
R.  A.  Tallent 


J.  Budzileni 
J.M.  Williams 
D.A.  Bessey 
J.T.  Kapp 
P. A.  Weissmann 
P.H.  Saletnik 
J.W.  Davidson 
D.J.  Lewis 
T.E.  Kuhn 
D.R.  Ladner 
R.A.  Tallent 
B.T.  Burns 
J.J.  Horney 
W.J.  Semioli 


J.M.  Williams 
DA.  Be.ssey 
J.T.  Kapp 
D.J,  Lewis 
PA.  Weissmann 
PH.  Saletnik 
T  E.  Kuhn 
D  R    Ladner 
R  A    Tallent 
B  T.  Burns 
J.J.  Horney 
W.J.  Semioli 
D.W.  Brookings 
W.P.  Cunningham 
J.H.  Smith 


D.  A.  Bessey 
J.  T.  Kapp 

D.  J.  Lewis 
R.  A.  Tallent 

P.  A.  Weissmann 
J.  M.  Williams 
B.  T.  Bums 
J.  J.  Homey 
W.  J.  Semioli 
R.  E.  Fronczak 
W.  P.  Cunningham 
J.  H.  Smith 

E.  Bond 

D.  L.  Steele 
M.  C.  Walbrun 


1986-1987 


1987-1988 


President  J.T.  Kapp  D.  J.  Lewis 

Isl  V.-Pres D.  J.  Lewis  R.  A.  Tallent 

2nd  V.-Pres R.  A.  Tallent  B.  T.  Bums 

3rd  V.-Pres B.  T.  Bums  J.  J    Homey 

4th  V.-Pres p.  A.  Weissmann  P.  A.  Weissmann 

Secretary   J.M.  Williams  J.  M.  Williams 

Treasurer W.  H.  Nelson  M.  C.  Walbrun 

J.  H.  Smith  S.  Lipkus 

J.  J.  Homey  D.  L.  Steele 

Directors  1   M.  C.  Walbrun  C.  E.  Thompson 
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H.  L.  Davidson  T.  J.  Parker 

J.  A.  VanHuis  R.  C.  Karsten 


CONSTITUTION 

ARTICLE  I. 

NAME 

Section  1.  This  association  shall  be  known  as  the  American  Railway  Bridge  & 
Building  Association. 

ARTICLE  II. 

OBJECT 

Section  1.**  The  object  of  this  association  shall  be  the  advancement  of  knowledge 
pertaining  to  the  design,  construction  and  maintenance  of  railway  bridges,  buildings, 
water  service  facilities,  and  other  structures,  by  investigation,  reports  and  discussions. 

Section  2.  The  association  shall  neither  endorse  nor  recommend  any  particular 
devices,  trade  marks  or  materials,  nor  will  it  be  responsible  for  any  opinions  expressed  in 
papers,  reports  or  discussion  unless  the  same  have  received  the  endorsement  of  the 
association  in  regular  session. 

ARTICLE  III. 

MEMBERSHIP 

Section  1.*  The  membership  of  this  association  shall  be  divided  into  four  classes. 
viz:  Members,  life  members,  associate  members  and  honorary  members. 

Section  2.*  A  member  shall  be  a  person  in  a  position  above  rank  of  gang  foreman 
in  connection  with  engineering,  construction  and  maintenance  for  raihvav  bridges, 
buildings  and  water  service  facilities:  or  in  the  employ  of  a  public  regulatory  body,  a 
professor  of  engineering  or  architecture,  a  technical  editor,  a  government  or  private 
timber  expert,  a  consulting  engineer,  or  an  engineer  in  his  employ,  engaged  in  the 
engineering,  construction  and  maintenance  of  railroad-related  facilities  or  an  engineer 
employed  by  a  technical  service  or  research  and  development  organization,  an  officer  or 
engineer  of  an  engineering  or  scientific  society  or  association  whose  aims  and  objectives 
are  compatible  with  the  aims  and  objectives  of  this  association.  Any  person  desirous  of 
becoming  a  member  shall  make  application  upon  the  form  prescribed  by  the  executive 
committee,  setting  forth  his  name,  age,  residence  and  practical  experience.  He  shall 
furnish  at  least  three  references  to  whom  he  is  personally  known.  Applicants  may  be  \  oted 
into  membership  at  any  regular  executive  meeting  or  by  letter  ballot  of  the  executive 
committee,  a  majority  vote  being  necessary  in  either  instance. 

Section  3.**  To  be  eligible  for  a  life  membership  a  member  must  have  belonged  to 
the  association  for  at  least  1 5f"  years  and  in  general  must  have  retired  from  active  railway 
service  due  to  age  or  physical  disability.  He  shall  have  all  the  pri\ileges  of  membership, 
except  the  holding  of  office,  and  shall  not  be  required  to  pay  annual  dues.  The  transfer 
from  membership  to  life  membership  shall  be  made  in  the  same  manner  as  the  election  of 
members,  as  prescribed  in  Section  2,  of  this  Article. 

Section  4.  Associates  shall  be  responsible  persons  who  are  not  eligible  as  members, 
whose  pursuits  or  attainments  qualify  them  to  co-operate  with  members  in  thcstud\  and 
development  of  impro\ed  practices  in  the  construction  and  maintenance  of  bridges, 
buildings  and  water  facilities.  The\  shall  ha\e  all  the  rights  of  members  except  of  \  oting 
and  holding  office.  They  shall  be  elected  in  the  manner  prescribed  for  members,  in 
Section  2  of  this  Article. 


•Amended  September.  1976. 
••Amended  Seplembcr  20.  1948 
+*Amcndcd  March  10,  1958. 


149 


150  CONSTITUTION 

Section  5.  Honorary  members  shall  be  chosen  from  persons  who  have  attained 
acknowledged  eminence  in  some  branch  of  engineering  or  railway  service.  Their  number 
shall  be  limited  to  ten.  Honorary  members  shall  be  proposed  by  not  less  than  six  active 
members  and  shall  be  elected  by  the  unanimous  vote  of  the  members  present  at  a  regular 
meeting.  They  shall  have  all  the  rights  of  members  except  that  of  holding  office  and  shall 
be  exempt  from  the  payment  of  dues. 

Section  6.  Any  member  guilty  of  conduct  unbecoming  to  a  railroad  officer  and  a 
member  of  this  association,  or  who  shall  refuse  to  comply  with  the  rules  of  this 
association,  shall  forfeit  his  membership  on  a  two-thirds  vote  of  the  executive  committee. 

Section  7.  Membership  shall  continue  until  written  resignation  is  received  by  the 
secretary,  unless  member  has  been  previously  expelled,  or  dropped  for  non-payment  of 
dues  in  accordance  with  Section  1  of  Article  VII. 

Section  8.**  Only  members  shall  hold  office  in  this  association,  and  only  members 
and  life  members  shall  be  entitled  to  vote  in  the  election  of  officers. 

ARTICLE  IV. 

OFFICERS 

Section  1  J|.  The  officers  of  the  Association  shall  be  a  President,  two  Junior  Vice 
Presidents,  a  Senior  Vice  President,  a  Treasurer  and  nine  Directors,  who,  with  the  most 
recent  Past  President,  shall  constitute  the  Executive  Committee. 

Section  2.  The  past  presidents  of  this  association,  previous  to  the  most  recent  past 
president,  who  continue  to  be  members  shall  be  privileged  to  attend  all  meetings  of  the 
executive  committee,  of  which  meetings  they  shall  receive  due  notice,  and  be  permitted  to 
discuss  all  questions  and  to  aid  said  committee  by  their  advice  and  counsel;  but  said  past 
presidents  shall  not  have  a  right  to  vote,  unless  called  upon  to  fill  a  quorum. 

Section  3.  Vacancies  in  any  office  shall  be  filled  for  the  unexpired  term  by  the 
executive  committee  without  delay. 

ARTICLE  V. 

EXECUTIVE  COMMITTEE 

Section  1.**  The  executive  committee  shall  manage  the  affairs  of  the  association 
and  shall  have  full  power  to  control  and  regulate  all  matters  not  otherwise  provided  for  in 
the  constitution  and  by-laws  and  shall  exercise  general  supervision  over  the  financial 
interests  of  the  association,  and  make  all  necessary  purchases  and  contracts  required  to 
conduct  the  general  business  of  the  association,  but  shall  not  have  the  power  to  render  the 
association  liable  for  any  debt  beyond  the  amount  then  in  the  treasury  plus  accounts 
receivable  and  not  subject  to  other  prior  liabilities.  All  appropriations  for  special 
purposes  must  be  acted  upon  at  a  regular  meeting  of  the  association. 

Section  2.  Meetings  of  the  executive  committee  may  be  called  by  a  majority  of  the 
members  of  the  committee,  providing  10  days'  notice  is  given  members  by  mail. 

Section  3.  Five  members  of  the  executive  committee  shall  constitute  a  quorum  for 
the  transaction  of  business. 

ARTICLE  VI. 

ELECTION  OF  OFFICERS  AND  SECRETARY  AND  TENURE  OF  OFFICE 

Section  1.  Except  as  otherwise  provided  the  officers  shall  be  elected  at  the  regular 
annual  meeting  of  the  association  and  the  election  shall  not  be  postponed  except  by 
unanimous  consent  of  the  members  present  at  said  annual  meeting.  The  election  shall  be 
by  ballot,  a  majority  of  the  votes  cast  being  required  for  election.  Any  member  of  the 


•Amended  October  16,  1941. 
tAmended  September  21,  1957. 
^Amended  September  28,  1966. 
tt  Amended  September  20,  1978. 
°  Amended  October  7,  1982. 
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association  not  in  arrears  for  dues  shall  be  eligible  for  office,  but  the  president  shall  not  be 
eligible  for  re-election. 

Section  2tt.  The  President,  two  Junior  Vice  Presidents,  and  Treasurer  shall  hold 
office  for  one  year  and  the  Directors  for  three  years;  three  Directors  being  elected  each 
year.  The  Senior  Vice  President  shall  hold  office  for  one  year  and  ascend  to  the  office  of 
President  at  the  expiration  of  such  service.  All  officers  shall  retain  their  office  until  their 
successors  are  elected  and  installed.  A  Director  elected  for  a  three-year  term  shall  not  be 
eligible  to  serve  two  consecutive  terms. 

Section  3.°  The  term  of  office  of  the  treasurer  may  be  terminated  at  any  time  by 
two-thirds  vote  of  Executive  Committee.  The  compensation  of  the  treasurer  shall  be  fixed 
by  a  majority  vote  of  the  Executive  Committee. 

Section  4.°  The  secretary  shall  be  appointed  by  a  majority  vote  of  the  Executive 
Committee  and  the  term  shall  terminate  with  the  appointment  of  successor.  The 
Executive  Committee  shall  have  the  power,  by  two-thirds  vote,  to  remove  the  secretary 
and  appoint  successor  at  any  time.  The  salary  of  the  secretary  shall  be  decided  by  a 
majority  vote  of  the  Executive  Committee. 

Section  5.°  The  secretary  and  the  treasurer  shall  be  required  to  give  bond  in  an 
amount  to  be  fixed  by  the  Executive  Committee. 


ARTICLE  VII. 

MEMBERSHIP  FEE  AND  DUES 

Section  If.  Every  member  upon  joining  this  association  shall  pay  to  the  secretary 
an  entrance  fee  and  dues  as  prescribed  by  the  executive  committee.  No  member  in  arrears 
for  annual  dues  shall  be  entitled  to  vote  at  any  election  and  any  member  more  than  one 
year  in  arrears,  may  be  stricken  from  the  list  of  members  at  the  discretion  of  the  executive 
committee. 

Section  2.  J  A  person  stricken  from  the  list  of  members  because  of  non-payment  of 
dues,  upon  written  application  may  be  reinstated  as  a  member  in  his  former  class  without 
loss  of  privileges,  either  upon  payment  of  all  back  dues  (which  must  accompany 
applications)  or  at  the  discretion  of  the  executive  committee  voting  in  the  manner 
prescribed  in  Section  2,  Article  III. 


ARTICLE  VIII. * 

LOCAL  SECTIONS 

Section  1.**  Upon  the  application  of  ten  or  more  members  of  the  association 
residing  in  the  same  geographical  district,  or  having  offices  therein,  the  executive 
committee  shall  organize  a  local  section  for  that  district,  to  which  all  members  in  that 
district  shall  be  eligible.  Such  local  section  shall  admit  to  active  membership  only 
members  in  good  standing.  It  shall  hold  not  less  than  two  meetings  each  year,  and  shall  be 
governed  by  such  constitution  and  by-laws  not  inconsistent  with  the  constitution  of  this 
association  as  the  section  membership  may  adopt  and  the  executive  committee  approve. 

Section  2.  The  parent  association  shall  not  be  put  under  any  obligation,  cither 
financial  or  in  the  matter  of  policy  or  opinion,  by  any  local  section. 

ARTICLE  IX. 

AMINDMINIS 

Section  1.  This  constitution  may  be  amended  at  any  regular  meeting  by  a  two- 
thirds  vote  of  the  members  present,  provided  that  notice  of  the  proposed  amendment  or 
amendments  has  been  sent  to  the  members  at  least  30  days  previous  to  said  regular 
meeting. 


By-Laws 


TIME  OF  MEETING 

1.**  The  regular  meeting  of  this  association  shall  convene  annually  during  the 
month  of  September,  the  exact  date  to  be  fixed  by  the  executive  committee. 

PLACE  OF  MEETING 

2  **     jhe  place  of  holding  the  annual  convention  shall  be  Chicago,  111. 

3.  It  shall  be  within  the  power  of  the  executive  committee  to  change  the  location  or 
time  of  the  meeting  if  it  becomes  apparent  that  it  is  for  the  best  interests  of  the  association. 

QUORUM 

4.  At  the  regular  meeting  of  the  association,  1 5  or  more  members  shall  constitute  a 
quorum. 

•"DUES 

5.  The  annual  dues  for  the  fiscal  year  ending  August  31,  and  payable  in  advance, 
shall  be  as  follows:" 

Members,  $20.00;  Associate  Members,  $20.00.^  ^■*^"" 

DUTIES  OF  OFFICERS 

6.t  The  president  shall  have  general  supervision  over  the  affairs  of  the  association. 
He  shall  preside  at  all  meetings  of  the  association  and  of  the  executive  committee;  shall 
appoint  all  committees  not  otherwise  provided  for,  and  shall  be  ex-officio  member  of  all 
committees.  He  shall  with  the  secretary  sign  all  contracts  or  other  written  obligations  of 
the  association  which  have  been  approved  by  the  executive  committee.  He  shall  render  a 
detailed  report  at  least  three  times  during  the  year  to  the  members  of  the  executive 
committee,  showing  the  financial  condition  of  the  association  and  its  activities. 

At  the  annual  meeting  the  president  shall  present  a  report  containing  a  statement  of 
the  general  conditions  of  the  association. 

l.tl  The  Vice-Presidents  in  order  of  seniority  shall  preside  at  meetings  in  the 
absence  of  the  President  and  discharge  his  duties  in  case  of  a  vacancy  in  his  office.  The 
Senior  Vice  President  shall  have  the  senior  position  of  Vice  Presidents. 

8.t  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of  the  proceedings  of 
all  meetings  of  this  association,  and  of  all  accounts,  between  this  association  and  its 
members;  to  collect  all  moneys  due  the  association,  and  deposit  the  same  in  the  name  of 
the  association.  He  shall  pay  all  bills  when  properly  certified  and  approved  by  the 
president  and  the  treasurer,  and  make  such  reports  as  may  be  called  for  by  the  executive 
committee.  He  shall  also  perform  such  other  duties  as  the  association  may  require. 

9.t  The  treasurer  shall  have  charge  of  the  funds,  check  all  deposits  as  made  by  the 
secretary,  sign  all  checks  after  they  have  been  approved  by  the  president,  and  invest  all 
funds  not  needed  for  current  expenses  as  directed  by  the  executive  committee.  He  shall 
report  at  each  annual  meeting  on  the  condition  of  the  finances. 

NOMINATING  COMMITTEE 

1 0.#  After  each  annual  meeting  the  president  shall  appoint  a  committee  consisting 
of  five  members.  Two  Past  Presidents  shall  be  members  of  this  committee,  one  of  whom 
shall  act  as  Chairman.  No  other  officers  of  the  Association  shall  be  appointed  to  this 
committee.  This  committee  shall  prepare  a  list  of  names  of  nominees  for  officers  to  be 
voted  on  at  the  next  annual  convention  in  accordance  with  ARTICLE  VI  of  the 
Constitution,  said  list  to  be  read  at  the  business  session  of  said  convention.  Nothing  in  this 
section  shall  be  construed  to  prevent  any  member  making  further  nominations  provided 
that  such  nominations  are  received  by  the  President  in  writing  not  less  than  thirty  (30) 
days  in  advance  of  the  first  day  of  the  annual  meeting.  Such  nominations  should  be 
addressed  to  the  President  of  the  Association  at  its  headquarters  office. 


^Adopted  October  17.  1940. 
«Amended  March  23,  1983. 
tAmended  September  20,  1948. 
JAmended  September  21,  1957. 
tt  Amended  September  20,  1978. 
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AUDITING  COMMITTEE 

1  I.J  Prior  to  each  annual  meeting  the  president  shall  appoint  a  committee  of  three 
members,  not  officers  of  the  association,  whose  duty  it  shall  be  to  examine  the  accounts 
and  vouchers  of  the  secretary  and  the  treasurer  and  certify  as  to  the  correctness  of  their 
accounts. 

COMMITTEE  ON  SUBJECTS  FOR  DISCUSSION 

1 2.  After  each  annual  meeting  the  president  shall  appoint  a  committee  whose  duty 
it  shall  be  to  prepare  a  list  of  subjects  for  investigation  to  be  submitted  for  approval  at  the 
next  convention. 

COMMITTEE  ON  INVESTIGATION 

13.  After  the  association  has  adopted  the  list  of  subjects  for  investigation  the 
president  for  the  succeeding  year  shall  appoint  the  committees  who  shall  prepare  the 
subjects  for  report  and  discussion.  He  may  also  appoint  individual  members  to  prepare 
reports  on  special  subjects,  or  to  report  on  any  special  or  particular  subject. 

PUBLICATION  COMMITTEE 

14.  After  each  annual  meeting  the  executive  committee  shall  appoint  a  publication 
committee  consisting  of  three  active  members  whose  duty  it  shall  be  to  cooperate  with  the 
secretary  in  the  issuing  of  the  publications  of  the  association.  The  assignment  of  this 
committee  shall  be  such  that  at  least  one  member  shall  have  served  on  the  committee 
during  the  previous  year. 

ORDERS  OF  BUSINESS 

15. t     Call  to  order  by  president. 

Opening  prayer  or  invocation. 

President's  address. 

Report  of  secretary. 

Report  of  treasurer. 

Appointment  of  special  committees. 

Reports  of  standing  committees  and  presentation  of  papers. 

Unfinished  business. 

New  business. 

Election  of  officers. 

Installation  of  officers. 

Adjournment. 

DECISIONS 

16.  The  votes  of  a  majority  of  the  members  present  shall  decide  any  questions, 
motion  or  resolution  which  shall  be  brought  before  the  association,  unless  otherwise 
provided.  Unless  specifically  provided  herein  otherwise,  all  discussions  shall  be  governed 
by  Robert's  rules  of  order. 

AMENDMENTS 

17.t  The  By-Laws  can  be  amended  by  a  two-thirds  vote  of  those  present  at  any 
regularly  called  executive  committee  meeting. 

t  Amended  September  20,  I94K. 
•Article  adopted  1922 
••Amended  September  20.  194H, 
{Amended  September  21.  1957. 
••♦Amended  September  15,  1965, 
§Amended  June  8,  1984 
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ACTIVE  MEMBERS  joined 

Adams  D  A,  Gen  B&B  Supv,  UP  RR,  2333  Walnutwood,  Baton  Rouge,  LA  70816 09-26-84 

Alexander  R  W,  President,  Technical  Team  Services  Inc,  268  N  115th  St,  Ste  4,  Omaha,  NE  68154 06-12-87 

Allen  J  P,  Engr  Strs,  NS  Corp,  99  Spring  St,  AUanta,  GA  30303 09-20-87 

Anderson  B  R,  Sr  Strc  Insp,  Conrail,  1634  6  Penn  Center,  Philadelphia,  PA  19103 10-04-82 

Anderson  T  C,  Dsgn  &  Const  Mgr,  Schnabel  Foundation  Co,  210  Cleveland  St,  Gary,  IL  60013 08-10-83 

Anderzunas  P  P,  Asst  Div  Engr,  Conrail,  211  Knotty  Oak  Dr,  Mt  Laurel,  NJ  08060 05-08-84 

Anthony  O  D,  Gen  Supt-Trk  &  Strs,  B&A  RR,  North  Maine  Junct  Pk,  RR  2,  Bangor,  ME  04401    10-05-71 

Armenta  C  G,  Asst  Gen  Frmn,  AT&SF  RY,  12969  Road  37,  Madera,  CA  93637  10-07-82 

Bailey  J  ,  Supv  B&B  Dept,  METRA,  14736  S  Major,  Oak  Forest,  IL  60452 08-31-77 

Baker  R  C,  Supv  B&B,  EJ&E  RY,  PO  Box  880,  Joliet,  IL  60434 09-14-80 

Banicki  R  J,  Bldgs  Mtce  Engr,  ICG  RR,  233  N  Michigan  Ave,  Chicago,  IL  60601  04-02-86 

Banks  E  G,  Supv  Scales,  SP  Trans  Co,  1  Market  Plaza  Rm  1007,  San  Francisco,  CA  94105 04-29-83 

Barber  S  E,  Proj  Engr,  Conrail,  15  N  32nd  St,  10th  Fir,  Philadelphia,  PA  19104 12-17-87 

Barrett  P  L,  Br  Dsgnr,  AT&SF  RY,  4100  S  Kedzie,  Chicago,  IL  60632  02-17-82 

Bartholomew  D  E,  Sr  Proj  Mgr  RR  Facilities,  Sverdrup  Corp,  1200— 112th  Ave  NE  POB  369,  Bellevue,  WA  98009 09-15-86 

Bateman  J  D,  B&B  Supv,  UP  RR,  8831  Silent  Stream,  San  Antonio,  TX  78250 12-03-82 

Beattie  G  W,  Asst  Div  Engr,  AT&SF  RY,  PO  Box  1763,  Pearland,  TX  77588 11-05-82 

Beebe  L  C,  Mgr  Sfty  Srvcs,  UP  RR,  1416  Dodge  St,  Omaha,  NE  68179 12-04-85 

Begnaud  R  A,  Asst  Engr/Br  Dsgn,  Amtrak,  2961  Hale  St,  Philadelphia,  PA  19149  05-08-84 

Beime  J  M,  Sr  MaU  Engr,  NS  Corp,  PO  Box  233,  Alexandria,  VA  22314  08-20-76 

Benes  R  F,  Resident  Engr,  DeLeuw  Gather  &  Co,  3955  Yale  St,  Hamburg,  NY  14075 04-27-87 

Benson  D  D,  Envir  Engr,  UP  RR,  1141  Zenith  Ave,  Salt  Lake  City,  UT  84106-2622 08-10-72 

Beran  J  R,  Chf  Engr-Design,  UP  RR,  1416  Dodge  St  Rm  920,  Omaha,  NE  68179   09-07-83 

Bessey  D  A,  Sr  Arch,  Envirodyne  Engineers  Inc,  168  N  Clinton,  Chicago,  IL  60606 08-31-77 

Bhalakia  M  P,  Dsgn  &  Constr  Engr,  P&LE  RR,  Store  House  A,  McKees  Rocks,  PA  15136  09-16-73 

Bibly  K  C,  Mgr  Pwr  Hse,  Amtrak,  210  S  Canal  St,  Chicago,  IL  60606 10-10-67 

Billings  J  D,  B&B  Supv,  C&NW  Trans  Co,  375  Beech  St,  Chadron,  NE  69337 10-03-74 

Billingsley  R  E,  Gen  B&B  Supv,  NS  Corp,  8  N  Jefferson  St,  Roanoke,  VA  24042-0049 12-05-86 

Binkley  W  O,  Gen  Supv  Br,  CSX  Transportation,  PO  Box  18052,  Jacksonville,  FL  32229 10-18-79 

Blank  S  ,  Fid  Engr,  Urban  Engineers  Inc,  86  Linda  Ave,  Oakland,  CA  9461 1   03-28-84 

Boileau  R  J,  Dir  Br  Stndrds,  BN  RR,  9401  Indian  Creek  Pkwy,  Overland  Park,  KS  66201-9136 03-27-85 

Bonas  D  J,  Asst  Engr,  NS  Corp,  99  Spring  St  SW,  Adanta,  GA  30303 1 1-02-83 

Bond  E  ,  Chf  Engr  Br  &  Strs,  NS  Corp,  99  Spring  St  SW,  AUanta,  GA  30303  09-28-66 

Boraas  R  S,  Engr  Of  Strs,  D&RGW  RR,  PO  Box  5482,  Denver,  CO  80217 10-02-86 

Borg  M  T,  Gen  Supv  B&B,  BN  RR,  1670  S  Henderson  St,  Galesburg,  IL  61402 02-24-84 

Bowman  H  R,  Gen  Supv  B&B,  BN  RR,  2105  Amon  Trails,  Azle,  TX  76020 03-28-84 

Boyd  J  E,  Dist  Engr,  AT&SF  RY,  5200  E  Sheila  St,  Los  Angeles,  CA  90040 10-04-82 

Bradley  M  L,  Proj  Engr,  Conrail,  3209  Heatherside  Dr,  Dublin,  OH  43017  08-31-82 

Brashares  R  E,  B&B  Supv,  CSX  Transportation,  PO  Box  414,  Montgomery,  AL  36101   09-1 1-69 

Brookings  D  W,  Chf  Engr,  KCS  RY,  1 14  W  1 1th  St,  Kansas  City,  MO  64105 09-26-77 

Brooks,  Jr  R  L,  Asst  Gen  Frmn  B&B,  AT&SF  RY,  204  Santa  Fe  BIdg,  Ft  Worth,  TX  76102 10-08-80 

Broussard  C  T,  Supt  Of  Engr,  L&D  RR,  402  W  Washington,  New  Iberia,  LA  70560 08-18-87 

Brown,  Jr  J  D,  Sr  Proj  Engr,  CSX  Transportation,  243  Saunders  Ave,  Louisville,  KY  40206-2850 10-09-72 

BruesUe  K  E,  Br  Engr,  BN  RR,  999-3rd  Ave,  1st  Intrst  Cntr,  Seattle,  WA  98104  09-07-83 

Buchanan  R  S,  Gen  B&B  Supv,  NS  Corp,  715  Citation  Dr,  Somerset,  KY  42501-9718 09-26-84 

Buchko  D  E,  Sr  Cvl  Engr,  Envirodyne  Engineers  Inc,  2101  Evans  Rd,  Flossmoor,  IL  60422 09-17-75 

Buckley,  m  S  J,  Engr  Strs,  NS  Corp,  99  Spring  St  SW,  AUanta,  GA  30303 03-26-80 

Budzileni  J  ,  Consultant,  ,  1315  W  Elmdale  Ave,  Chicago,  IL  60660 10-16-63 

Burgel  W  D,  Chf  Dispatcher,  UP  RR,  2745  N  Interstate,  PorUand,  OR  97227  09-21-87 

Bums  B  T,  SU  Br  Insp-East  Reg,  AT&SF  RY,  920  SE  Quincy,  Topeka,  KS  66628 03-03-78 

Burris  H  A,  Asst  Div  Engr,  AT&SF  RY,  36894  Hayward,  Barstow,  CA  9231 1  01-28-72 

Burrows  F  G,  Consl  Engr  (Prof  Of  Engr),  CA  State  U,  427  Bayside  Rd,  Apt  B,  Areata,  CA  95521  10-10-73 

Busch  K  L,  Associate,  Homer  &  Shifrin  Cnsit  Engrs,  5200  Oakland  Ave,  St  Louis,  MO  631 10 08-31-77 

BuUer  J  L,  Br  Mtce  Supv,  UP  RR,  1416  Dodge  St,  Rm  1000,  Omaha,  NE  68179 09-08-86 

Byers  W  G,  Br  Engr,  AT&SF  RY,  PO  Box  1738,  Topeka,  KS  66628  1 1-10-69 

Calhoun  J  C,  B&B  Supv,  NS  Corp,  PO  Box  14820,  Knoxville,  TN  37914 09-26-77 

Campasano  S  ,  Gen  Frmn  B&B,  LI  RR,  Jamaica  Station,  Jamaica,  NY  1 1435 03-31-87 

Carpenter  S  R,  B&B  Supv,  NS  Corp,  Rt  3,  Box  198,  Church  Hill,  TN  37642   04-29-83 

Carter  A  B,  B&B  Supv,  CSX  Transportation,  115  Anglewood  Dr,  Brandon,  FL  3351 1  03-31-77 

Carter  R  W,  Asst  B&B  Supv,  BN  RR,  2718  Montana  Ave,  Billings,  MT  59101 03-27-85 

Carter,  Jr  J  N,  Fac  Engr,  NS  Corp,  PO  Box  3070,  Norfolk,  VA  23514 10-20-86 

Carver  D  W,  Mgr  MAV  &  Strs,  Columbus  &  Greenville  RY,  PO  Box  6000,  Columbus,  MS  39703-6000 1 1-03-81 

Carver  H  H,  Supv  B&B,  KCT  RY,  Po  Box  19737,  Kansas  City,  MO  64141 08-31-71 

Castiiicci  A  ,  Sr  SO-cO-1  Insp,  Conrail,  Six  Penn  Center  Rm  1634,  Philadelphia,  PA  19104 05-04-82 

Cemy  L  T,  Exec  Dir,  AREA,  50  F  St  NW  Ste  7702,  Washington,  DC  20001    03-26-80 

Chambers  R  J,  Mtce  Engr,  UP  RR,  1416  Dodge  St  Rm  1000,  Omaha,  NE  68179  09-07-83 

Chan  W  ,  Prgm  Engr,  Conrail,  15  N  32nd  St,  Philadelphia,  PA  19104 08-28-85 

Chapin  S  J,  Br  Dsgn  Engr,  Hays.  Seay,  Mattera  &  Mattem,  Po  Box  13446,  Roanoke,  VA  24034 04-02-86 

Charrow  A  M,  Asst  Div  Engr,  AT&SF  RY,  900  Polk  St,  Amarillo,  TX  79171 10-04-82 

Clark  J  W,  Dsgn  Engr,  ESCA  Consultants  Inc,  1606  Willow  View  Rd  2H,  Urbana,  IL  61801 03-31-87 

Clark  T  H,  Gen  Supv  Sti-,  CSX  Transportation,  16  Crest  Ridge  Dr,  Huntington,  WV  25705 06-01-76 

Clary  A  G,  Engr  Mtce,  NaU  Acad  Of  Sc-Trans  Rsrch  Bd,  407  S  Pitt  St,  Alexandria,  VA  22314 06-08-67 
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Aiert 


MFG.  &  SUPPLY  CO. 


Tie  Pads  •  Bridge  Bearing  Pads  •  Rail  Shims  •  Scale  Pads  •  Waterproof  Bridge  Membranes 
Replacement  Parts  for:  Transit  Cars  •  Tank  Cars  •  Pellet  Cars  •  Differential  Cars 


Donald  B.  Ambrose 
\'\ce  President  Operations 


Jack  MacGregor 
General  Manager 


7300  W.  Montrose  Avenue 

Nomdge,  IL  60634  Phone:  (312)  452-6480 


E 


Corp. 

General  Contractors 
Wedgcor  Steel  Building  Systems 

Bridge  Demolition  &  Construction 

Street  &  tiighway  Crossings 

Concrete  Removal  &  Replacement 

Building  Demolition  &  Construction 

Derailment  Clean  Up 

A  FULL  SERVICE  COMPANY 
Route  1,  Box  320-A  •  Crescent,  lA  51526  •  (712)  328-7268 
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Cochran  W  E,  B&B  Supv,  NS  Corp,  Box  1010,  Bluefield,  WV  24701 10-20-86 

Comstock  C  F,  Partner,  Modjeski  &  Masters,  PO  2345,  Harrisburg,  PA  17105  12-03-87 

Conlon  P  C,  Mgr  Envm  Stdy  Div,  AAR,  50  F  St  NW,  Washington,  DC  20001 09-16-81 

Constantino  A  A,  Stf  Engr  Proj,  LI  RR,  Jamaica  Station,  Jamaica,  NY  1 1435 08-24-84 

Coventry  K  J,  Chf  Engr,  Algoma  Central  RY,  Box  7000,  Sault  Ste  Marie,  ONT,,P6A  5P6   09-28-66 

Covin  C  R,  Asst  Supv  Strs,  Conrail,  17301  Michigan  Ave,  Dearborn,  MI  48126 12-03-87 

Craft  J  M,  Asst  Gen  Frmn  B&BAVS,  AT&SF  RY,  1619-27th  St,  Ft  Madison,  lA  52627  06-12-87 

Crawford  J  D,  Asst  Gen  Frmn,  AT&SF  RY,  PO  Box  879,  Barstow,  CA  9231 1  1 1-05-82 

Criger  L  E,  Mgr  Civil  Dept,  Pritchard  Corp,  8205  W  108th  Terr,  Overland  Park,  KS  66210 10-22-87 

Cross  R  G,  B&B  Supv.  NS  Corp,  215  Wintercreek  Or,  Bluefield,  VA  24605-9643 09-15-86 

Culbertson  B  R,  B&B  Supv,  C&NW  Trans  Co,  500  W  Madison  Ave,  Chicago,  IL  60606 09-20-87 

Cullen  C  E,  Engr  Mgmnt  Trainee,  NS  Corp,  PO  Box  349,  Bellevue,  OH  4481 1 02-03-87 

Cunningham  W  P,  Engineer,  Missouri  Cities  Water  Co,  1021  S  Cedarhurst,  St  Louis,  MO  63136 08-12-81 

Dahlberg  E  A,  Asst  Mgr  Trk  &  Strs  Tmg,  Amtrak,  30th  St  StaUon,  Rm  372,  Philadelphia,  PA  19104 09-20-87 

Darnell  K  E,  President,  Geologic  Associates  Inc,  PO  Box  22879,  KnoxvUle,  TN  37932 03-25-83 

Davids  G  A,  Trk  Sfty  Insp,  FRA,  793  Elkridge  Landing  Rd,  Linthicum,  MD  21090 03-22-73 

Davidson  H  L,  Engr  B&B,  CSX  Transportation,  PO  Box  1500  Lynn  Avenue,  Corbin,  KY  40701  08-14-86 

Davidson  J  W,  Asst  CE  Des  &  Strs  (Ret),  BN  RR,  10734  Glenwood  Ave,  Overland  Park,  KS  66211 08-26-57 

Davis  D  R,  Mgr  Of  Ops,  Adanta  &  St  Andrews  Bay  RY,  PO  Box  2775,  Panama  City,  FL  32402 05-16-73 

Davis  R  R,  B&B  Supv,  Soo  Line,  9  Monroe  St,  Elgin,  IL  60120  02-17-82 

Dawson  E  J,  B&B  Supv,  BN  RR,  4200  Deen  Rd,  Fort  Worth,  TX  76106 06-14-85 

Day  F  D,  Sys  Engr-Strs/Mtce,  Conrail,  6  Penn  Center  Plaza,  Philadelphia,  PA  19104 05-01^9 

DeBerg  D  G,  Engr  Rail-Fid,  AT&SF  RY,  5108  Shunga  Dr,  Topeka,  KS  66614-1477  10-04-82 

Dennis  W  B,  Br  Insp,  Iowa  Interstate  RR,  1007  W  Main,  Anita,  L\  50020 12-14-84 

DeRosier  N  S,  B&B  Mstr,  CP  Rail,  400-125  9th  Ave  SE,  Calgary,  ALB,Canada,T2G  5E4 1 1-05-76 

Deterding  D  L,  Dir-Strs  Dsgn,  UP  RR,  1416  Dodge  St,  Omaha,  NE  68179  08-28-85 

Dick  S  M,  Br  Dsgnr,  AT&SF  RY,  4100  S  Kedzie,  Chicago,  IL  60632 06-03-83 

Dickerson  R  D,  DUr-Strl,  NS  Corp,  99  Spring  St,  Atlanta,  GA  30303 09-20-87 

Diersen  L  M,  Asst  Chf  Engr,  B&LE  RR,  Box  68,  Monroeville,  PA  15146 10-26-73 

Dobranetski  E  B,  Gen  Engr-Rail,  Natl  Trans  Sfty  Bd,  800  Independence  Ave  SW,  Washington,  DC  20594  03-18-70 

Dolby  A  J.  Pres,  Dolby  &  Assocs  Inc,  325  Chestnut  St  Mall  Bldg,  Philadelphia,  PA  19106 02-28-75 

Doss  P  R,  B&B  Supv,  NS  Corp,  33  Meadow  Road,  Asheville,  NC  28803 09-26-84 

Douglas  D  A,  Gen  Supv  B&B,  BN  RR,  51  l-2nd  Ave  SE,  Dilworth,  MN  56529 09-20-87 

Dout  K  R,  Gen  B&B  Frmn,  AT&SF  RY,  3729  Sam  Snead,  Clovis,  NM  88101   10-04-82 

Draper  B  L,  Div  Engr,  AT&SF  RY,  201  E  Sixth  St,  Newton,  KS  671 14 02-22-83 

DriscoU  D  J,  Gen  Supv  B&B,  BN  RR,  W  221-lst  St,  Spokane,  WA  99204 09-18-78 

Dunn  T  V,  Mgr  Strs,  C&NW  Trans  Co,  165  N  Canal  St,  Chicago,  IL  60606 02-17-82 

Dunsworth  J  E,  Gen  B&B  Supv,  UP  RR,  4801  Gardner  Ave,  Kansas  City,  MO  64120 09-07-83 

Dwinnell  W  B,  Chf  Engr,  LI  RR,  Jamaica  Station,  Jamaica,  NY  1 1435 02-22-83 

Dziak  J  E,  Proj  Mgr,  IHB  RR,  2721-161st  St  Box  389,  Hammond,  IN  46325 09-17-80 

Edwards  G  ,  Dir  Br  Const,  UP  RR,  1416  Dodge  St  Rm  1000,  Omaha,  NE  68179 12-19-75 

Edwards  J  W,  B&B  Supv,  NS  Corp,  PO  Box  1417,  Columbus,  GA  31902  09-14-66 

Eldridge  J  E,  Sys  B&B  Supv  Mtce,  UP  RR,  1416  Dodge  St,  Rm  1000,  Omaha,  NE  68179  09-08-86 

Elizondo  A  ,  B&B  Insp,  UP  RR,  505  N  Industrial  Blvd.  Dallas,  TX  75207 09-26-84 

Ellison  J  ,  B&B  Frmn,  NS  Corp,  Rt  3,  Box  3895,  Jemison,  AL  35085   10-18-79 

Erikson  N  ,  Sr  Str  Engr,  Capitol  Engineering  Corp,  ,  Dillsburg,  PA  17019 12-07-79 

Eschenbach  J  P,  Res  Engr,  Amtrak,  1500  N  Charles  St  Rm  4006,  Baltimore,  MD  21201  1 1-02-83 

Evans  T  E,  Supv  Sfty  Spec,  FRA,  922  Sage  Road  West,  West  Chester,  PA  19382 09-18-72 

Fatula  P  ,  Proj  Engr,  Conrail,  15  N  32nd  St  10th  Fl,  Philadelphia,  PA  19104 09-17-80 

Fetterman  P  ,  Chf  Engr-Trk  &  Strs,  Providence  &  Worcester  RR,  One  Depot  Square,  Woonsocket,  RI  02895 09-17-85 

Field  J  D,  Dsgnr-Str,  NS  Corp,  8  N  Jefferson  St,  Roanoke,  VA  24042-0052 10-20-86 

Fleres  A  M,  Asst  Engr  Strs,  Metro  North  Commuter  RR,  15  Vanderbilt  Ave,  New  York,  NY  10017 12-06-85 

Floyd  R  ,  Asst  B&B  Supv,  C&NW  Trans  Co,  1  Northwestern  Center,  Chicago,  IL  60606 03-18-87 

Ford  P  V,  Civil  Engineer,  Duffield  Associates  Inc,  2613  Lamper  Lane,  Wilmington,  DE  19808 09-16-81 

Foster  T  R,  Br  Insp,  NS  Corp,  8  N  Jefferson  St,  Roanoke,  VA  24042-0049 12-05-86 

Fraise  J  D,  Asst  Gnl  Frmn  B&B,  AT&SF  RY,  30  Richards  Dr,  Ft  Madison,  lA  52627 09-26-77 

Eraser  R  A,  Sr  Chem-Specs  &  MUs,  CN  RY,  3950  Hickmore  Ave,  Montreal,  QUE,Canada,H4T  1K2 12-08-75 

Frederick  G  R,  Supt  Prod,  CN  RY,  32  Brownstone  Blvd,  Winnipeg,  MAN,Canada,R2M  1W5 09-26-67 

Frost  J  S,  Engr  Br  &  Strs,  BC  Rail,  PO  Box  8770,  Vancouver,  BC,Canada,V6B  4X6 10-07-82 

Galvin  J  M,  Proj  Engr-Strs,  NJTRO,  1 160  Raymond  Blvd,  Newark,  NJ  07102 04-27-87 

Gardner  W  E,  Steel  Brdg  Supv,  MKT  RR,  506  W  Chesmut,  Denison,  TX  75020 09-26-67 

Geary  J  A,  Proj  Engr,  NS  Corp,  1827  Front  St,  Slidell,  LA  70458 09-20-87 

Gibbs  R  R,  Gen  Frmn  B&BAVS,  AT&SF  RY,  361 1  W  38th  St,  Chicago,  IL  60632 05-04-78 

Gibson  F  R,  Engr  Strs,  NS  Corp,  8  N  Jefferson,  Roanoke,  VA  24042-0052  03-26-86 

Gilley  C  E,  Asst  Chf  Engr  Strs,  AT&SF  RY,  4100  S  Kedzie,  Chicago,  IL  60632   09-26-77 

Goewey  C  T,  Sr  Engr  Strs,  NS  Corp,  99  Spring  St  SW,  AUanta,  GA  30303 08-24-84 

Gosney  D  M,  Asst  Gen  Frmn,  AT&SF  RY,  1 170  W  Third  St,  San  Bernardino,  CA  92410 09-26-84 

Gray  J  L,  Gen  B&B  Supv,  UP  RR,  833  E  8th  St,  Stockton,  CA  95206 09-07-83 

Green  R  W,  Dist  Engr,  AT&SF  RY,  1225  Belle  Terr,  Topeka,  KS  66604 02-22-83 

Green,  Jr  H  W,  Asst  Div  Engr  (Ret),  AT&SF  RY,  2547  Dora  Ct,  Pinole,  CA  94564 1 1-05-82 
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BERKEL*  COMPANY 


CONTRACTORS,  INC. 

MAINTENANCE  OF  RAILROAD  SUBSTRUCTURES 


Pressure  Grouting 
Underpinning 


(913)  422-5125 
Kansas  City  Phone 


with 

Pressure  Grouted  Piling 
Preplaced  Aggregate  Concrete 

2649  South  142nd  street 

P.O.  Box  335 

Bonner  Springs,  Kansas  66012 


Total  Restoration 
Contractors 


Detzel  offers  a  full  range  of  restoration  services  from 
steel  repairs  and  pile  driving  to  gunite  and  epoxy 
injection  to  pressure  grouting  and  tuckpointing  to 
complete  structural  restoration  regardless  of  any 
special  rigging  requirements.  And,  because  they  do 
offer  a  complete  range  of  services,  thiey  can  select  tfie 
best  methods  for  doing  your  job  effectively  and  in  the 
least  amount  of  time 

One  example  of  this  capability  is  in  their  restoration  of 
railroad  bridges  Using  fast  curing  polymer  concrete 
they  are  able  to  keep  bridge  down-time  to  only  hours, 
while  eliminating  the  massive  problems  of  rigging 
precast  concrete  or  steel  into  repair  position  And  the 
short  downtime  keeps  the  trains  on  time 


GUNITING- TUCKPOINTING -EPOXY  INJECTION  •  GROUTING  •  CAULKING-  BRIDGE    BUILDING  &  PARKING  RESTORATION 


OP 


DETZEL  CONSTRUCTION 

2160  Langdon  Farm  Road,  PO   Box  37269 
Cincinnati.  OH  45222 


Telephone  513-631-3100 


'The  Fenton  Rigging  Co 
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Greger  R  J,  Drftsmn-Arch  Dsgn,  NS  Corp,  8  N  Jefferson  St,  Roanoke,  VA  24042-0052 09-20-87 

Gnffin  D  C,  Mtce  Engr  B&B,  UP  RR,  2801  Rock  Creek  Pkwy,  N  Kansas  City,  MO  641 17  10-22-87 

Griffin  L  B,  B&B  Supv,  EC  Rail,  Box  8770,  Vancouver,  BC,Canada,V6B  4X6 02-23-81 

Grinnell,  Jr  L  O,  B&B  Supv,  NS  Corp,  5412  Yale  Dr,  Salem,  VA  24153 12-05-86 

Grotz,  Jr  W  A,  RR  Proj  Spec,  FRA,  400-7th  St,  SW,  Washington,  DC  20590 09-23-84 

Groves  G  R,  Gen  Strs  Mtce  Engr,  UP  RR,  2418  S  153rd  St,  Omaha,  NE  68108 10-05-71 

Gustafson  J  A,  Br  Engr-Twin  Cities  Reg,  BN  RR,  Po  Box  64960,  St  Paul,  MN  55164 12-05-69 

Hague  C  H,  ,  Alfred  Benesch  &  Co,  233  N  Michigan  Ave,  Chicago,  IL  60601   05-15-74 

Hamilton  W  A,  Br  Engr  (Ret),  AT&SF  RY,  3007  Atwood,  Topeka,  KS  66614 09-13-65 

Hanges  J  P,  710  East  D  St,  Iron  Mountain,  MI  49801 09-05-79 

Hartmann  J  W,  Strl  Dsgn  Engr,  Howard  Needles  Tammen  &  Bergendoff,  PO  Box  419299,  Kansas  City,  MO  64141 01-28-88 

Harvey  D  E,  Asst  Gen  B&B  Frmn,  AT&SF  RY,  13  Ranchwood  Dr,  Augusta,  KS  67010 10-04-81 

Hash  G  L,  Strl  DUr,  NS  Corp,  99  Spring  St,  Atlanta,  GA  30303   09-20-87 

Haug  G  E,  Reg  Engr,  BN  RR,  2200  FIC-999  3rd  Ave,  SeatUe,  WA  98104 09-14-83 

Hauschildt  K  G,  Asst  Engr  Br  Dept,  NS  Corp,  99  Spring  St  SW,  Adanta,  GA  30303  08-13-85 

Heavin  J  W,  Gen  Prod  Engr,  UP  RR,  1416  Dodge  St,  Rm  1000,  Omaha,  NE  68179 12-19-51 

Heinrich  T  C,  Engr  Strs,  NS  Corp,  99  Spring  St  SW,  AUanta,  GA  30303 06-14-85 

Helm  J  M,  Str  Engr,  Envirodyne  Engineers  Inc,  168  N  Clinton  St,  Chicago,  IL  60606 09-17-72 

Hendrickson  L  D,  Gen  Supv  B&B-Wis  Div,  BN  RR,  80-44th  Ave  NE,  Minneapolis,  MN  55421 03-28-84 

Hernandez  N  D,  Asst  Supv  Strs,  Conrail,  18260  Rialto  Dr,  Melvindale,  MI  48122 09-20-87 

Herren  G  H,  Asst  Gen  Frmn  B&B,  AT&SF  RY,  PO  Box  967,  Temple,  TX  76502  09-12-76 

Hester  G  L,  Mgr  B&B  Mtce,  UP  RR,  472  Hampshire  Ct,  Blue  Springs,  MO  64015   10-02-86 

Hill  G  L,  Const  Cntrct  Engr,  UP  RR,  1416  Dodge  St,  Rm  1026,  Omaha,  NE  68179 08-26-86 

Hille  M  A,  Gen  B&B  Supv,  NS  Corp,  1701  Starboard  Dr,  Hixson,  TN  37343 09-14-83 

Hoadley  D  E,  Prin  Engr-Staff,  D&H  RY,  PO  Box  1436,  Schenectady,  NY  12301-1436 02-20-74 

Hobbs  J  C,  GM  Ops,  RF&P  RR,  PO  Box  1 1281 ,  Richmond,  VA  23230 10-15-58 

Hollander  D  ,  Op  Sgt,  US  Army,  2372  S  Logan  Ave,  MUwaukee,  WI  53207 09-17-85 

Hool  D  K,  Proj  Engr,  Conrail,  1540  Joanna  Ct,  Plainfield,  IN  46168 1 1-03-81 

Horn  A  H,  Sis  Mgr  Sawn  Wood  Prod,  McCormick  &  Baxter  Creosoting  Co,  PO  Box  3048,  Portland,  OR  97208 06-06-86 

Homey  J  J,  Prog  Engr  B&B,  UP  RR,  1416  Dodge  St  Rm  1000,  Omaha,  NE  68179  10-15-79 

Hughes  C  A,  Cvl  Engr,  ,  2719  Taft  Ave,  Santa  Clara,  CA  95051 09-13-65 

Humphries  A  ,  Br  Supvr,  UP  RR,  905  E  Pacific  Ave,  Longview,  TX  75602 09-17-85 

Husbands  G  E,  Asst  Engr-Br  Rings,  AT&SF  RY,  4100  S  Kedzie,  Chicago,  IL  60632 12-03-82 

Iwinski  J  R,  Asst  Ch  Engr  Strs,  C&NW  Trans  Co,  165  N  Canal  St,  Chicago,  IL  60606 12-14-65 

Jackman  C  E,  Trans  Cnslt,  ,  214  W  Elpin  Dr,  Baltimore,  MD  21228 10-15-58 

Jackson  J  P,  Div  B&B  Insp,  SLSW  RY,  1412  E  9th,  Hutchinson,  KS  67501 09-20-87 

James  M  D,  B&B  Supv,  BN  RR,  51  l-2nd  Ave  SE,  Dilworth,  MN  56529 01-28-88 

Jensen  A  H,  Water  Serv  Supv,  UP  RR,  121  W  15th  St,  Cheyenne,  WY  82001 08-10-83 

Jensen  B  D,  Asst  Engr,  UP  RR,  406  W  100  St  S,  Salt  Lake  City,  UT  84101  09-21-87 

Jensen  P  K,  B&B  Supv,  C&NW  Trans  Co,  PO  Box  395,  Escanaba,  MI  49829 02-22-83 

Jess  G  ,  Fid  Eng-Strs/Mtce,  Conrail,  6  Penn  Cntr  Plaza-Rm  1634,  Philadelphia,  PA  19104 02-14-68 

Johnson  A  R,  Engr,  C&IM  RR,  PO  Box  139,  Springfield,  IL  62705   06-01-76 

Johnson  A  E,  Hd  Eng-Dsgn/Const,  GTW  RR,  24002  Vreeland  Rd,  Flat  Rock,  MI  48134 12-08-75 

Johnson  B  B,  Asst  Genl  B&B  Frmn,  AT&SF  RY,  14th  &  Jones  St,  Ft  Worth,  TX  76102 09-17-75 

Johnson  J  M,  Div  Engr,  AT&SF  RY,  Box  967,  Temple,  TX  76501  10-04-82 

Johnson  M  L,  Gen  B&B  Supv,  BN  RR,  2718  Montana  Ave,  Billings,  MT  59101 02-24-84 

Johnson  W  E,  Gen  Frmn-B&BAV&S,  AT&SF  RY,  PO  Box  967,  Temple,  TX  76501 02-13-69 

Jordan  S  L,  Sr  Engr,  HTA/Oest  Assocs,  Inc,  420  Western  Ave,  Pordand,  ME  04106 07-1 1-68 

Kapp  J  T,  Proj  Mgr  Const-Dsgn&Const,  Conrail,  1541  Marlboro  Road,  West  Chester,  PA  19382 11-13-79 

Kappel  F  ,  Supt  Const  Proj  Mgmt,  Conrail,  13  Hillside  Dr,  New  Hope,  PA  18938  1 1-03-80 

Karasay  T  ,  Asst  Div  Engr-Strs,  Amtrak,  1435  State  St,  New  Haven,  CT  0651 1    12-14-84 

Karsten  R  C,  Gen  Frmn  B&B-Utilities,  SLSW  RY,  100  E  Avenue  D,  Hutchinson,  KS  67501 08-25-78 

Katcher  G  W,  Reg  Supv  B&B  Mtce,  CN  RY,  123  Main  St,  Winnipeg,  MAN,Canada 03-24-82 

Keller  J  C,  Br  Insp,  Conrail,  130  Greely  St,  Morenci,  MI  49256  12-07-79 

Kenyon  R  S,  Asst  Dir  Sfty-MAV,  UP  RR,  1416  Dodge  St  Room  734,  Omaha,  NE  68179 12-06-85 

Kerr  K  S,  Sfty  Engr  MAV,  UP  RR,  406  W  100  S,  Salt  Lake  City,  UT  84I0I    12-06-85 

Kershner  D  L,  Gen  Frmn,  Amtrak,  50  Massachusetts  Ave  NE,  Washington,  DC  20002 1 1-03-81 

King  B  J,  Br  Engr-Coast  Line,  AT&SF  RY,  5200  SheUa-SantaFe  Plaza,  Los  Angeles,  CA  90040  01-10-66 

King  D  R,  Chf  Est/Engr,  McCarthy  Bros  Co,  1341  N  Rock  Hill  Rd,  St  Louis,  MO  63124 02-03-87 

Kingrey  R  H,  B&B  Supv,  NS  Corp,  PO  Box  1417,  Columbus,  GA  31901 08-10-83 

Kleywegt  H  S,  Act  B&B  Mast,  BC  Rail,  1 108  Industrial  Way,  Prince  George,  BC,Canada,V2N  2K8 09-23-84 

Knuth  D  ,  Strl  Engr,  CRS  Sirrine  Engineers,  8700  Bryn  Mawr,  Chicago,  IL  60631 12-08-75 

Knuth  G  A,  Mgr  Strs,  C&NW  Trans  Co,  275  E  4th  St,  St  Paul,  MN  55101 10-30-78 

Krakar  A  M,  Asst  Supv  Comm  &  Elec,  EJ&E  RY,  PO  Box  880,  Joliet,  IL  60434 12-14-84 

Krause  R  D,  B&B  Supvr,  BN  RR,  235  Main  St,  Havre,  MT  59501  02-22-85 

Krupa  G  E,  Mgr  Engineering,  Delon  Hampton  &  Assocs,  222  W  Adams,  Ste  1299,  Chicago,  IL  60606 09-29-74 

Kuhn  R  C,  Dir  Envir  Engrg,  UP  RR,  1416  Dodge  St  Rm  1026,  Omaha,  NE  68179 08-12-81 

Kuhn  T  E,  Principal,  Design  Nine,  Inc,  9700  Mackenzie  Rd,  Ste  204,  St  Louis,  MO  63123 03-01-77 

Kuhck  K  L,  Div  Engr,  Amtrak,  50  Massachusetts  Ave  SE,  Washington,  DC  20002 10-08-80 
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NewDuPtontVMS. 
Delivers  performance 
to  your  standards. 

DuPont  Vegetation  Management  Service  (VMS)  is  the 
new,  single-source  solution  to  controlling  weeds  and  brush 
on  your  railroad.  It's  a  customized  solution,  designed  to  your 
specifications  and  standards  of  performance.  And  best  of  all, 
it's  guaranteed. 

As  a  VMS  client,  you'll  have  your  own  Du  Pont  account 
manager.  His  job  is  to  develop  cost-effective,  long  term  con 
trol  of  vegetation — to  the  specific  needs  of  your  system. 

You'll  benefit  from  the  use  of  quality  products  from 
DuPont  and  other  manufacturers,  our  experience  in  the  her 
bicide  field  and  our  mutual  concern  for  safety  standards. 

DuPont  VMS.  The  unique,  single  source  solution  to  rail 
road  vegetation  management.  Delivers  performance  to  your 
standards.  That's  guaranteed. 

To  learn  more,  write  us  on  your  company  letterhead.  The 
DuPont  Company,  Terry  McDaniel, 
VMS  Manager,  WM2  276, 

Wilmington,  DE  19898,  or  call  /^\  nflkPf 

302  992  6146.  ^^  rUHU 


160  MEMBERSHIP  DIRECTORY 


Joined 

LaBeau  J  A,  17207  Elm  Dr,  Hazel  Crest,  IL  60429 08-26-69 

Ladner  D  R,  B&B  Supv-Sub  Div,  C&NW  Trans  Co,  17  N  Clinton,  Chicago,  IL  60606   03-01-77 

Lager  T  J,  B&B  Supv,  C&NW  Trans  Co,  329  County  Road  A,  Hudson,  WI  54016 03-03-78 

Lake  G  D,  Div  Engr,  AT&SF  RY,  8918  N  6th  St,  Fresno,  CA  93710 1 1-05-82 

Lamkin  J  R,  Proj  Mgr,  NS  Corp,  1463  Seafoam  Ct,  Marietta,  GA  30066 03-27-85 

Lancaster,  Jr  J  E,  Engr  B&B-East,  B&M  Corp,  143  High  St,  No  Billerica,  MA  01862-1702   10-26-73 

Lantrip  D  A,  Proj  Mgr/Utl  Supv,  SP  Trans  Co,  210  Johnson  St,  Lafayette,  LA  70501    01-28-88 

LaRose,  Jr  A  E,  Mgr  Br  Mtce,  UP  RR,  24125  Aldine  Westfield,  Spring,  TX  77383 09-14-83 

Lasley  D  E,  Br  Engr,  KCS  RY,  114  W  1 1th  St,  Kansas  City,  MO  64105 04-29-83 

Laughlin  B  B,  Div  Engr,  AT&SF  RY,  9742  W  101st  Terrace,  Overiand  Park,  KS  66212 10-04-82 

Lees  H  M,  Mgr  Trk  &  Strs  R  &  D,  BN  RR,  9401  Indian  Creek  Pkwy,  Overland  Park,  KS  66201-9136 12-09-71 

Lemanski  F  G,  Str  Sys  Engr,  NS  Corp,  99  Spring  St  SW,  AUanta,  GA  30303  1 1-05-76 

Lewis  D  J,  Sr  Strl  Dsgnr,  ICG  RR,  233  N  Michigan  Ave,  Chicago,  IL  60601   09-19-73 

Lileikis  J  A,  Mgr  Br  Mtce,  UP  RR,  1416  Dodge  St  Rm  1000,  Omaha,  NE  68179 03-27-85 

Line  A  G,  Utility  Engr,  AT&SF  RY,  5200  E  Sheila  St,  Los  Angeles,  CA  90040 12-03-82 

Link  R  D,  Br  Engr.  BN  RR,  176  E  5th  St,  St  Paul,  MN  55101-2601 09-14-86 

Lipkus  S  ,  Br  &  Str  Mtce  Engr,  CN  RY,  10004— 104th  Ave,  22nd  Fir,  Edmonton,  ALB,Canada,J5J  0K2 06-04-82 

Lloyd  H  R,  B&B  Supv,  NS  Corp,  PO  Box  471 ,  Stockbridge,  GA  30281 09-28-66 

Longiotti  P  ,  Supv  Strs  &  Trk,  B&LE  RR,  PO  Box  471 ,  Greenville,  PA  16125 10-22-74 

Lott  D  W,  B&B  Supv,  C&NW  Trans  Co,  17  N  Clinton  St,  Chicago,  IL  60606  09-15-86 

Loyd  T  R,  Insp,  UP  RR,  PO  Box  9837,  Ft  Worth,  TX  761 14 09-17-85 

Lozano  D  E,  Asst  Br  Engr,  AT&SF  RY,  PO  Box  3933,  CresUine,  CA  92325 03-07-79 

Lund  C  R,  Asst  Engr  Bldgs,  Soo  Line,  PO  Box  530,  Minneapolis,  MN  55440 09-03-71 

Lurcott  E  T,  Engr  Sys  Insp  Strs,  Conrail,  6  Penn  Center  Rm  1640,  Philadelphia,  PA  19104 01-10-66 

Luzier  W  B,  President,  LZR  Engineering,  PO  Box  252,  Stone  Mountain,  GA  30086 10-17-85 

Lynch  J  F,  Chf  Engr,  Santina  &  Thompson  Inc,  1040  Oak  Grove  Ave,  Concord,  CA  94518  08-31-59 

Makarowski  S  ,  Bldg  Mgr,  CN  RY,  10004  104th  Ave  22  Fl,  Edmonton,  ALB,Canada,T5J  0K2 09-16-64 

Markvaldas  T  E,  Engr  Br  Dsgn,  Soo  Line,  Box  530,  Minneapolis,  MN  55440 09-16-73 

Marlow  M  J,  Sr  Proj  Engr-Trks  &  Prop,  EJ&E  RY,  3520-43rd  PI,  Highland,  IN  46322 03-28-72 

Marshall  J  K,  Civil  Engr,  G&W  RR,  3846  Retsof  Rd,  Retsof,  NY  14539 01-28-88 

Mascorro  F  F,  Gen  Frmn  (Ret),  AT&SF  RY,  6213  Warrington  PI,  Ft  Worth,  TX  761 12  01-28-72 

Maupin  A  J,  Technologist,  Alfred  Benesch  &  Co,  233  N  Michigan  Ave,  Chicago,  IL  60601    09-16-81 

Mazzaferro  N  ,  Engr  Of  Stndrds  &  Fac,  LI  RR,  Jamaica  Station,  Jamaica,  NY  1 1435 06-17-87 

McBrien,  Jr  W  H,  B&B  Supv,  B&LE  RR,  PO  Box  68,  Monroeville,  PA  15146 09-16-81 

McCammon  D  L,  Mgr  Info  Sys-Engr,  BN  RR,  13011  Chippewa  Circle,  Olathe,  KS  66062 08-24-84 

McCardle  T  W,  Ry  Trk  Insp,  AL  Pub  Srvc  Comm,  PO  Box  991,  Montgomery,  AL  36130 08-20-76 

McCloe,  Jr  W  R,  Reg  Asst  Supvr  Strs,  Conrail,  208  Howe,  Spring  Arbor,  MI  49283 08-18-87 

McDaniel  P  G,  B&B  Supv,  NS  Corp,  8  N  Jefferson  St,  Roanoke,  VA  24042-0049 12-05-86 

McFarland  D  E,  Asst  Gen  Frmn  B&B,  AT&SF  RY,  PO  Box  332,  LaJunta,  CO  81050 02-19-85 

McFarland  J  A,  Chmn  Of  Bd,  McFarland-Johnson  Engrs,  44  Cooper  St,  Woodbury,  NJ  08096 03-18-71 

McFarlin  R  J,  Dir  Trans  Engrg,  Bakke,  Kopp,  Ballou  &  McFarlin,  4329  Coolidge  Ave,  Minneapolis,  MN  55424 11-02-83 

McGill  J  A,  B&B  Supv,  NS  Corp,  308  Newman  St,  Hattiesburg,  MS  39401 08-25-70 

McGinley  M  E,  Rail  Group  Leader,  Daniel  Mann  Johnson  Mendenhall,  275  W  Hospitality  Ln,  Ste  314,  San  Bernardino,  CA  92408  .  .  .05-08-84 

McLeman  J  D,  B&B  Master,  CP  Rail,  90  Baker  St,  Nelson,  BC,Canada,VlL  4G8 08-18-87 

McMaster  M  C,  Const  Engr,  Conrail,  7405  Hillsboro,  Canton,  MI  48187 09-17-78 

Meeker  D  L,  Trans  Supt,  THB&E  RR,  PO  Box  936,  Terre  Haute,  IN  47808 02-22-83 

Meisner  D  C,  Asst  To  Br  Engr,  C&NW  Trans  Co,  165  N  Canal  St,  Chicago,  IL  60606 09-12-76 

Michael  R  G,  President,  CDC  Svcs  Inc,  508  W  56th  St,  Hinsdale,  IL  60521 02-19-85 

Michel  J  N,  Dir  Engrg  Dsgn,  Amtrak,  2000  Market  St,  6th  Rr,  Philadelphia,  PA  19103   06-08-79 

Millsap  S  A,  Mtce  Engr,  BN  RR,  176  E  5th  St,  St  Paul,  MN  55101-2601 09-23-84 

Misiaszek  A  E,  Prog  Engr-Fac,  Conrail,  71  Old  Forge  Rd,  Clementon,  NJ  08021  12-30-86 

Moore  D  L,  Engr  Br  Mtce,  SP  Trans  Co,  913  Franklin  Ave,  Houston,  TX  77002 04-08-85 

Moore  R  M,  Gen  Engr,  FRA,  400  7th  St  Sw,  Rm  5406,  Washington,  DC  20590 03-23-65 

Morey  C  F,  Sr  Strl  Insp,  Conrail,  1675  Bow  Tree  Dr,  West  Chester,  PA  19380 04-30-80 

Morris  D  A,  Div  Engr,  AT&SF  RY,  1 170  W  Third  St,  San  Bernardino,  CA  92410 11-05-82 

Morton  D  M,  B&B  Supv,  Term  RR  Assn  Of  St  Louis,  2016  Madison  Ave,  Granite  City,  IL  62040  10-02-86 

Munoz  J  M,  Br  Const  Engr,  UP  RR,  24125  Aldine-Westfield  Rd,  Springn,  TX  77373 09-13-81 

Murdock  G  L,  Chf  Engr,  SP  Trans  Co,  One  Market  Plaza,  San  Francisco,  CA  94105 09-18-72 

Murphy  M  D,  Str  Engr,  CTA,  Merchandise  Mart,  Rm  770,  Chicago,  IL  60654 09-17-80 

Murray  D  J,  Land  &  Tax  Commr,  Belt  Ry  Co  Of  Chicago,  6900  S  Central,  Chicago,  IL  60638 10-15-54 

Nagel  R  W,  Br  Supv,  GTW  RR,  1333  Brewery  Park  Blvd,  Detroit,  MI  48207-2699  09-20-87 

Napoli  J  ,  B&B  Supv,  Belt  Ry  Co  Of  Chicago,  6900  S  Central,  Chicago,  IL  60638 10-30-78 

Neece  J  L,  B&B  Supv,  CSX  Transportation,  1435  Secretariat  Dr,  Helena,  AL  35080 08-10-83 

Nelson  A  F,  Proj  Engr,  Gannett  Fleming  Inc,  PO  Box  1963,  Harrisburg,  PA  17105   1 1-03-81 

Nelson  H  F,  Dir  Engrg  Svcs,  EJ&E  RY,  PO  Box  880,  Joliet,  IL  60434 09-28-70 

Nelson  W  H,  Mgr  M/W  Tmg,  BN  RR,  PO  Box  29136,  Overland  Park,  KS  66201-9136 10-04-82 

Nesbitt  S  A,  Sr  Str  Dsgnr,  ICG  RR,  233  N  Michigan  Ave,  Chicago,  IL  60601 08-12-81 

Newberry  A  C,  Dist  Engr,  AT&SF  RY,  5200  E  Sheila,  Los  Angeles,  CA  90040 10-04-82 

Nicholson  H  K,  Engr  Strs,  CC&P  RR,  501  Sycamore,  Ste  400,  Waterloo,  L^  50704 10-20-86 

Nickerson  C  A,  Div  Engr,  AT&SF  RY,  900  Polk  St,  Amarillo,  TX  79171  10-04-82 

Nicolau  A  M,  Reg  Dir,  Steinman  Consulting  Engineers,  50  Broad  St,  New  York,  NY  10004 03-28-84 

Niemeyer  T  M,  Proj  Mgr,  C&NW  Trans  Co,  500  W  Madison  St,  Chicago,  IL  60606 09-19-73 
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Look  at  our  track  record,  and  you'll  know 
where  to  turn  for  superior  maintenance- 
of-way  equipment. 


At  Fairmont,  we've  been  building 
innovative  maintenance-of-way  equipment 
and  tools  since  1 909.  Our  current  product 
lines  include  motor  cars  and  trailers,  Hy- 
Rail®  assemblies  for  rubber-tired  vehicles, 
tie  renewal  and  rail-gang  equipment, 
machinery  for  rail  grinding  and  bridge 
repair,  and  low-cost  but  efficient  hand-held 
hydraulic  tools. 


For  full  information,  write  or  call: 
Fairmont  Railway  Motors,  Fairmont, 
Minnesota  56031 ,  U.S.A.  (507)  235-3361 . 

jtufunSnt 

-for  help  along  The  Way. 

A    DIVISION    OF 

Ohansco 
CORPORATION 
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Nitzschke  R  D,  Supv  B&B,  C&NW  Trans  Co,  2304  Mayflower  Dr,  Pekin,  IL  61554 10-03-74 

Noyszewski  M  ,  Engr  Of  Brdgs,  ICG  RR,  233  N  Michigan,  Chicago,  IL  60601 07-01-65 

O'Connor  B  J,  Sys  Supv  Br  &  Strs,  CN  RY,  935  De  La  Gauchetiere  St,  Montreal,  QUE,Canada,H3B  2M9  04-15-85 

Oncu  I  ,  Mgr  Br  &  Tnl  Dsgn,  Amtrak,  2000  Market  St,  6th  Fir,  Philadelphia,  PA  19103 06-08-84 

Oram  D  A,  Engr  Of  Br  Const,  CSX  Transportation,  PO  Box  45052,  Jacksonville,  FL  32232-5052  09-07-83 

Oriolo  J  A,  Supv  Tmg  Trk  &  Strs,  WMATA,  3101  Eisenhower  Ave,  Alexandria,  VA  22314 04-02-86 

Oster  R  R,  Architect,  UP  RR,  1416  Dodge  St,  Omaha,  NE  68179  02-1 1-86 

Painter  R  E,  Asst  Engr  Strs,  NS  Corp,  99  Spring  St  SW,  AUanta,  GA  30303 10-20-86 

Parker  T  J,  Proj  Mgr,  Envirodyne  Engineers  Inc,  168  N  Clinton  St,  Chicago,  IL  60606 12-14-84 

Parvin  C  F,  Cnslt  Engr,  ,  41  Briar  Rd,  Wayne,  PA  19087 06-02-78 

Patel  A  U,  Detailer-Strs,  NS  Corp,  99  Spring  St  SW,  Adanta,  GA  30303-0052 10-20-86 

Patel  N  S,  Sr  Engr  Br  &  Str,  GTW  RR,  1333  Brewery  Park  Blvd,  Detroit,  MI  48207-2699 08-24-84 

Patton  R  D,  B&B  Supv,  NS  Corp,  Rt  1  Box  322,  Princeton,  IN  47670  09-05-79 

Paxton  W  R,  Cvl  Engr,  US  Dept  Of  Trans,  9609  Headiergreen  Dr,  Manassas,  VA  221 1 1 09-18-72 

Payne  R  ,  Vice  President,  ESCA  Consultants  Inc,  POB  159-  1606  Willow  View,  Urbana,  IL  61801  08-28-85 

Pearson  R  E,  Chf  Engr,  C&IM  RR,  PO  Box  139,  Springfield,  IL  62705 09-24-63 

Pebler  J  A,  Div  Mgr  Engrg,  METRA,  2801  W  Grand  Ave,  Chicago,  IL  60612 02-24-84 

Perry  G  E,  B&B  Supv,  UP  RR,  R  #1  Yard  Road,  Salem,  IL  62881 06-08-84 

Peters  D  R,  Gen  B&B  Supv,  UP  RR,  121  W  15th  St,  Cheyenne,  WY  82001    03-27-85 

Peterson  A  ,  Sr  Inst  Trk  &  Strs,  Amtrak,  30th  St  Stadon,  Rm  372,  Philadelphia,  PA  19104 09-20-87 

Petroski  G  J,  Proj  Engr,  Conrail,  20  Iroquois  St,  Schnecksville,  PA  18078 02-23-81 

Phillips  L  A,  Engr  Fac  Mtce,  Amtrak,  50  Massachusetts  Ave  NE,  Washington,  DC  20002 1 1-03-81 

Phillips  R  E,  Asst  Arch  Engr,  NS  Corp,  99  Spring  St,  Atlanta,  GA  30303   10-30-78 

Picken  A  R,  Supv  Mtce/Strs,  B&A  RR,  RR  2-N  Main  Junction  Park,  Bangor,  ME  04401 06-05-81 

Porter  D  C,  Asst  So-s  Supt,  Ontario  Northland  RY,  555  Oak  St  E,  North  Bay,  ONT,Canada,PlB  8L3 07-15-71 

Price  R  W,  Gen  Frmn  B&BAVS,  AT&SF  RY,  PO  Box  968,  LaJunta,  CO  81050 09-16-80 

Rains  J  E,  Sr  Proj  Engr,  CSX  Transportation,  500  Water  St  PO  Box  5052,  Jacksonville,  FL  32232-5052 10-05-71 

Ramsauer  R  ,  B&B  Mast,  Algoma  CenO-al  RY,  PO  Box  7000,  Sault  Ste  Marie,  0NT,,P6A  5P6  09-26-77 

Rauch  D  L,  Supt,  C&I  RR,  PO  Box  530,  Colver,  PA  15927 10-03-74 

Raymond  J  R,  Const  Supt,  UP  RR,  1000  W  4th  St  Rm  16,  N  Litde  Rock,  AR  72114 09-17-80 

Releford  C  R,  Gen  Frmn  B&BAVS  (Ret),  AT&SF  RY,  5328-31st  St,  Lubbock,  TX  79407 09-26-67 

Reynolds  T  A,  Mgr  Inds  Engrg,  Conrail,  17301  Michigan  Ave,  Dearborn,  MI  48126  09-19-61 

Richstein  J  L,  Asst  Engr  So-s,  NS  Corp,  99  Spring  St-Bridge  Dept,  Adanta,  GA  30303 09-14-86 

Richter  J  S,  Engr  Strs,  ConraU,  Conrail  Bldg  Holiday  Dr,  Pittsburgh,  PA  15220  1 1-13-79 

Rigg  R  R,  Br  Mtce  Supv,  UP  RR,  1416  Dodge  St,  Rm  1000,  Omaha,  NE  68179 09-15-86 

Rimmereid  J  J,  Bridge  Engr,  BN  RR,  3253  E  Chesttiut  Expwy,  Springfield,  MO  65802  12-14-84 

Robertson  J  G,  Mgr  Engrg  Dsgn,  B&LE  RR,  Box  68,  Monroeville,  PA  15146 09-29-74 

Rogers  R  S,  Chf  Engr,  TTI  RR  Inc,  108  Market  St,  Carlisle,  KY  4031 1 10-02-86 

Rogers  S  M,  Steel  Br  Insp,  AT&SF  RY,  900  Polk,  Amarillo,  TX  79171 03-28-84 

Rood  C  L,  Sr  Proj  Engr,  SEPTA,  1003  Forest  Ave,  Norristown,  PA  19401  05-08-84 

Ross  C  E,  Chf  Engr,  KCT  RY,  PO  Box  412737,  Kansas  City,  MO  64141 09-29-70 

Roth  D  B,  Br  Engr,  BN  RR,  1230  E  Diehl  Rd,  NapervUle,  IL  60540 1 1-05-82 

Rotondo  E  J,  Div  Engr,  AT&SF  RY,  41 1 1  Kingswick  Dr,  Ariington,  TX  76016 12-03-82 

Rusk  K  E,  6210-15th  Ave,  Meridian,  MS  39305  08-18-87 

Russell  C  M,  Gen  B&B  Supv,  NS  Corp,  400  S  Elm  St,  Greensboro,  NC  27401 09-19-73 

Saletnik  P  ,  Engr  Of  Bldgs,  C&NW  Trans  Co,  165  N  Canal  St,  Chicago,  IL  60606 10-03-74 

Sanders  M  R,  Principal  Engr,  Fluor  Transportation,  400  Madison  Ave,  Ste  901 ,  New  York,  NY  10017 1 1-02-83 

Sartore  D  V,  Chf  Engr  Dsgn  (Ret),  BN  RR,  8537  Westgate  Dr,  Unexa,  KS  66215 03-06-61 

Saxton  C  L,  B&B  Supv,  UP  RR,  963  N  Gramercy,  Ogden,  UT  84404 08-10-83 

Schoen  W  F,  Asst  Chf  Engr  Const,  Conrail,  15  N  32nd  St  Rm  1200,  Philadelphia,  PA  19104 08-12-81 

Schwab  B  R,  Asst  Engr  Sti-s,  LI  RR,  Jamaica  Station,  Jamaica,  NY  1 1435  05-08-84 

Semioli  W  J,  Editor,  Railway  Track  &  Smictures,  175  W  Jackson  Blvd,  Chicago,  IL  60604 09-18-78 

Shaw  D  E,  Gen  B&B  Supv,  UP  RR,  1000  W  4th  St,  N  Litde  Rock,  AR  721 14 09-23-84 

Sheffield  J  J,  B&B  Supv,  CSX  Transportation,  Box  574AA  Rt  3,  Effingham,  SC  29541   06-06-72 

Sheldon  E  B,  Plant  Mgr-Crosstie,  FEC  RY,  7160  Phillips  Hwy,  Jacksonville,  FL  32216 12-06-85 

Shepherd  J  R,  B&B  Supv,  NS  Corp,  1770  Andrews  Rd,  Columbia,  SC  29201    05-04-78 

Simmens  S  P,  Term  Frmn  B&B,  Ontario  Northland  RY,  555  Oak  St  E,  North  Bay,  ONT,Canada,PlB  8L3 04-27-87 

Sims  R  D,  President,  Sims  Professional  Engrs,  612  Ridge  Rd,  Ste  A,  Munster,  IN  46321 04-27-87 

Skillman  G  I,  Sti-  Engr,  Daniel  Mann  Johnson  Mendenhall,  275  W  Hospitality  Ln,Ste  314,  San  Bernardino,  CA  92408 10-22-87 

Skinner  T  A,  Br  Engr,  Howard  Needles  Tammen  &  Bergendoff,  PO  Box  419299,  Kansas  City,  MO  64141-6299 12-17-87 

Skopitz  R  J,  Sn-1  DUr,  NS  Corp,  99  Spring  St,  AUanta,  GA  30303 09-20-87 

Sliepka  R  B,  Sys  Engr  Ping  &  Dev,  EJ&E  RY,  PO  Box  880,  Joliet,  IL  60434 08-26-69 

Slone  V  L,  Asst  Gen  Frmn  B&B,  AT&SF  RY,  315  W  Avenue  B,  Temple,  TX  76503-0967 06-12-87 

Small  F  ,  Asst  B&B  Supv,  NS  Corp,  Rt  2  Box  29,  Plymoudi,  NC  27962-9716 1 1-02-83 

Smedley  E  F,  Mgr  B&B  Mtce,  UP  RR,  121  W  15th,  Cheyenne,  WY  82001 09-07-83 

Smith  C  D,  Gen  Frmn  B&B,  AT&SF  RY,  1 100  S  Garfield,  Amarillo,  TX  79102 03-28-84 

Smith  J  R,  Mgr  Engmg,  RF&P  RR,  PO  Box  1 1005,  Richmond,  VA  23230 09-12-76 

Smith  J  H,  Engr-Bldgs  &  Facil,  ICG  RR,  233  N  Michigan  Ave,  Chicago,  IL  60601   09-19-73 

Smithberger  T  P,  Trk  Supv,  Union  RR,  Duquesne  Blvd-M/W  Bldg,  Duquesne,  PA  151 10  10-15-79 

Snyder  J  D,  Supv  Sti-s  &  Trk,  B&LE  RR,  391  Hendricks  Rd,  Buder,  PA  16001    09-26-77 
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ANOTHER  AILING  BRIDGE 


Another  professional  rehabilitation 
by  Intrusion-Prepakt 

■  This  double-track  railroad  bridge  across  a  tidal  creek  was  showing  its 
age  -  its  most  immediate  problem  being  badly  undercut  pier  foundation 
pads.  Intrusion-Prepakt  removed  all  deteriorated  concrete  and  rebuilt  the 
foundations  with  tough,  weather-resistant  Prepakt"  concrete  -  ahead  of 
schedule  and  below  estimates. 

Why  not  put  Intrusion-Prepakt  to  work  on  your  problem  structures.  Our 
half-century  of  experience  will  give  you  top  quality  restoration  at  a  fraction 
of  replacement  cost. 
Call  us  today  -  Area  Code  216/623-0080,  Or  Telex  212567. 

INTRUSION-PREPAKT,  INC. 

1705  The  Superior  BIdg,,  Cleveland,  Ohio  44114 
In  Canada  89  Langstaff  Road  East.  Thornhill,  Ontario  L3T  4A5 

structure  Repair  and  Rehabilitation  •  Tunnel  Grouting  •  Augered  Piling  •  Erosion  Control  Systems 
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Joined 

Snyder  R  E,  Asst  CM  Engr-Mtce,  C&NW  Trans  Co,  165  N  Canal,  Chicago,  IL  60606 09-19-61 

Solarte  H  ,  Prin  Sr  Cvl  Engr,  Arredondo  Solarte  &  Brunz,  9330  LBJ  Fwy  Ste  950,  Dallas,  TX  75243 10-16-63 

Soles  J  W,  Asst  Supv  B&B,  CSX  Transportation,  124  Innsbruck  Dr,  Clayton,  NC  27520 10-18-79 

Sorgenfrei  D  F,  Associate,  Modjeski  &  Masters,  1055  St  Charles  Ave,  New  Orleans,  LA  70130 06-05-81 

Spencer  B  S,  Strc  Supt,  Ontario  Northland  RY,  195  Regina  St,  North  Bay,  ONT,Canada, 03-23-65 

Spicer  C  A,  Sr  Crsng  Engr,  National  Transportation  Agency,  1316  Carling  Ave,  Ottawa,  ONT,Canada,KlA  0N9 09-17-85 

Slander  N  R,  Mgr  B&B  Mtce,  UP  RR,  PO  Box  339,  Dupo,  IL  62239 09-26-84 

Stearman  J  ,  Res  Engr,  Amtrak,  1500  N  Charles  St,  Baltimore,  MD  21201 12-07-79 

Steele  D  L,  Mgr  Strl  Sched,  UP  RR,  15666  Marcy  St,  Omaha,  NE  68118-9331 11-03-81 

Steelman  H  C,  Rdmstr,  UP  RR,  259  Lander  PI,  San  Ramon,  CA  94583-3540 06-16-80 

Stewart  B  J,  Associate,  Riley  Park  Hayden  &  Assocs  Inc,  136  Marietta  St  NW,  Atlanta,  GA  30303 02-19-85 

Stiverson  J  D,  B&B  Supv,  NS  Corp,  8  N  Jefferson  St,  Roanoke,  VA  24042-0049  12-05-86 

Stokely  W  S,  Engr  Dsgn  &  Const,  ICG  RR,  233  N  Michigan,  Chicago,  IL  60601 09-01-65 

Stoker,  Jr  R  G,  B&B  Supv,  NS  Corp,  1 102  Gilliam  Dr,  Farmville,  VA  23901-2330  10-17-85 

Stokes  W  F,  Supv  Rdwy  Mach,  ICG  RR,  3101  Miller  Ave,  S  Chicago  Heights,  IL  60411   08-31-71 

Stokke  T  O,  Chf  Engr,  Lake  Superior  &  Ishpeming  RR,  105  E  Washington,  Marquette,  MI  49855 09-26-77 

Storey  H  E,  Mgr  Sfty  &  Sys  Assurance,  So  Calif  RTD,  425  S  Main  St,  Los  Angeles,  CA  90013  11-05-82 

Strelcheck  G  W,  Gen  Supv  B&B,  BN  RR,  80— 44th  Ave  NE,  Minneapolis,  MN  55421 09-20-87 

Stultz  R  C,  B&B  Supv,  NS  Corp,  PO  Box  1010,  Bluefield,  WV  24701  10-02-86 

Sturm  W  C,  Sr  Proj  Engr,  EJ&E  RY,  2912  Sheffield  Dr,  New  Lenox,  IL  60451 03-08-62 

Swanson  H  C,  Strc  Dtlr,  NS  Corp,  99  Spring  St  SW,  Adanta,  GA  30303 10-20-86 

Tack  H  ,  B&B  Frmn,  DW&P  RY,  1808  S  Eighth  St,  Virginia,  MN  55792 11-05-82 

Tallent,  Jr  R  A,  Proc  Engr  Strs,  NS  Coip,  99  Spring  St  SW,  AUanta,  GA  30303 06-05-81 

Tanner  R  J,  Mgr  MAV  Tmg,  AT&SF  RY,  904  Second  St  SW,  Albuquerque,  NM  87102 1 1-05-81 

Tate  G  K,  B&B  Supv,  ICG  RR,  410  Edwards  Dr,  Paducah,  KY  42003 08-18-87 

Terry  G  R,  B&B  Supv,  KCS  RY,  Box  174,  Blanchard,  LA  71009  04-27-87 

Thompson  C  E,  B&B  Mstr,  CP  Rail,  4958  Irmin  St,  Bumaby,  BC,Canada,V5J  1V5  03-01-76 

Thompson  W  C,  Dir  Research,  UP  RR,  1667  S  153rd  St,  Omaha,  NE  68144 02-23-81 

Toftoy  D  K,  Mgr  Fac  &  Cvl  Engrg,  EJ&E  RY,  PO  Box  880,  Joliet,  IL  60434 09-17-75 

Truitt  G  T,  Asst  Div  Engr,  AT&SF  RY,  1 170  W  Third  St,  San  Bernardino,  CA  92410 06-04-82 

Turner  W  R,  Dir  Engr  Sched,  UP  RR,  1416  Dodge  St,  Rm  1000,  Omaha,  NE  68179 01-28-88 

Tysinger  G  L,  President,  Tysinger  Hampton  &  Partners,  PO  Box  982,  Johnson  City,  TN  37605  04-29-71 

Van  Huis  J  A,  Chf  Engr-Strs,  Wisconsin  Central  Ltd,  PO  Box  350,  Fond  Du  Lac,  WI  54935  09-17-80 

Vaughn  P  C,  Detailer-Strs,  NS  Corp,  2205  Carter  Rd,  Roanoke,  VA  24015  10-20-86 

Viehweg  P  F,  Sr  Proj  Engr,  EJ&E  RY,  PO  Box  880,  Joliet,  IL  60434 09-28-66 

Wagner  W  R,  Sys  Engr  Const,  Conrail,  15  N  32nd  St,  Philadelphia,  PA  19104 02-23-81 

Walbrun  M  C,  Mgr  Engr  Dsgn,  Amtrak,  210  S  Canal  St,  Ste  400,  Chicago,  IL  60606 02-24-84 

Wallace  J  W,  B&B  Supv,  UP  RR,  1600  Mississippi  St,  Monroe,  LA  71202  06-08-84 

Waltemath  T  F,  B&B  Supv,  UP  RR,  236  W  Grove  St,  Hershey,  NE  69143   02-19-85 

Webb  H  G,  Chf  Engr,  AT&SF  RY,  4100  S  Kedzie,  Chicago,  IL  60632 08-31-82 

Weinberg  M  E,  Mgr  Strs,  C&NW  Trans  Co,  165  N  Canal  St,  Chicago,  IL  60606 09-15-86 

Welch  K  R,  Asst  Reg  Engr,  UP  RR,  24125  Aldine,  Spring,  TX  77373   09-14-83 

Werner  R  J,  Gen  Frmn  B&B,  AT&SF  RY,  201  E  Sixth,  Newton,  KS  671 14   08-31-71 

Wesely  D  A,  Mtce  Br  Supv,  UP  RR,  1416  Dodge  St,  Omaha,  NE  68179 09-15-86 

Westerman  C  J,  Engr  Br  Mtce,  SP  Trans  Co,  6310  Everest  Way,  Sacramento,  CA  95842 09-09-62 

Wettstein  W  P,  Br  Dsgnr,  AT&SF  RY,  4100  S  Kedzie,  Chicago,  IL  60632 11-05-82 

Wheeler  W  A,  Asst  Engr  Br,  NS  Corp,  99  Spring  St  SW,  Atlanta,  GA  30303  1 1-02-83 

White  E  K,  Supvr  B&B  (Ret),  C&NW  Trans  Co,  275  E  4th  St,  St  Paul,  MN  55101  09-05-61 

Whitney,  Jr  N  E,  Consultant,  ,  1613  Cambridge  Ave,  Flossmoor,  IL  60422  09-14-66 

Whittaker  G  E,  Engr  B&B  Prgrms,  CSX  Transportation,  PO  Box  45052,  Jacksonville,  FL  32232-5052 10-20-86 

Wiebler  H  E,  Wk  Eqp  Mntnr,  TP&W  RR,  4915  W  Swords  Circle,  Peoria,  IL  61604  11-05-76 

Wilkerson  K  E,  B&B  Supv,  UP  RR,  5415  Rush  Dr,  Slaughter,  LA  70777 02-24-84 

Willcoxon  P  W,  Cvl  Engr,  Naval  Fac  Engrg  Command,  200  Stavall  St,  Alexandria,  VA  22332 1 1-03-81 
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KERSHA¥ 

The  "INNOVATOR "  in  the  railroad  maintenance-of-way  industry. 


since  1944 


Tie  Replacer 

•  Manual  or  automatic  operation  from  sliding 
operator's  cab  withi  excellent  visibility. 

•  Removes  or  inserts  up  to  480  ties  per  hiour. 

•  Tie  removal  or  insertion  from  either  side. 


Ballast  Regulator 

•  Ballast  stooping  and  shoulder  profiling. 

•  HydrauHcally  operated,  reversible  wings  &  broom. 

•  Fully  adjustable  one-pass  transfer  plow. 

•  Optional  kit  for  snow  or  sand  removal. 


Track  Undercutter 

•  Cutterbar  cuts  road  crossings,  bridge  op- 
proaches,  platform  areas  and  adjacent 
track  at  turnouts. 

•  Material  can  be  deposited  30  feet  from 
track  or  loaded  into  a  towed  ballast  car. 
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Undercutter  Ballast  Cleaner 


Self  propelled,  high  production,  high  quality 
ballast  cleaning  with  little  track  disturbance. 
Ready  to  work  within  1 5  min.  of  arrival  at  site. 
Extra  high-capacity  screen. 
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Undercutting  depth  is  28  inches  from  top  of  roil. 
Twin  ditching  wheels  with  fifteen  20"  buckets 
have  a  cutting  depth  of  34  inches  from  top  of  roil. 
Conveyor  can  discharge  23  ft.  from  track  center. 


Nothing  justifies  on  investment  in  Kershaw  equip- 
ment more  than  its  performance  on  the  job.  But  just 
as  important  is  Kershaw's  commitment  to  meeting 
the  needs  of  the  railrood  industry  today  and  in  years 
to  come.  Which  leads  us  to  why  Kershaw  is  the 
choice  worth  making- 

INNOVATION  -  COMMITMENT 


KERSHAW 

Kershaw  Manufacturing  Co.,  Inc. 

Post  Office  Box  17340 

Montgomery,  AL  361 1 7-0340 

Telephone:  (205)  271-1000 

Telex:  59-3416,  Telefax:  (205)-277-6551 
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ASSOCIATE  MEMBERS  joined 

Abbott  E  L,  Sis  Engr,  General  Railway  Signal  Co,  2120  Pmdential  Plaza,  Chicago,  IL  60601  1 1-10-69 

Anderson  H  E,  Mgr  Oprn,  Osmose  RR  Div,  PO  Box  8276,  Madison,  WI  53708  02-20-74 

Barrett  J  E,  Sr  VP,  Alfred  Benesch  &  Co,  233  N  Michigan,  Chicago.  IL  60601 12-09-71 

Barry  W  J,  Dir  Fid  Svcs,  Teleweld  Inc,  245  W  Roosevelt  Rd,  West  Chicago,  IL  60185 08-10-83 

Battle,  Jr  E  A,  Sr  Engr  Shops  &  Yards,  Metro  North  Commuter  RR,  347  Madison  Ave,  1 1th  Fir,  New  York  City,  NY  10017  .09-21-87 

Berkel  C  J,  President,  Berkel  &  Co  Contractors  Inc,  PO  Box  335,  Bonner  Springs,  KS  66012 09-28-59 

Besl  M  W,  VP,  Detzel  Construction  Co.  2160  Langdon  Farm  Rd,  Cincinnati,  OH  45222  03-24-76 

Callahan  J  R,  Reg  Sis  Rep,  Speno  Rail  Srvcs  Co,  17120  Kenwood,  South  Holland.  IL  60473 02-23-81 

Campbell  H  D.  VP  Mktg.  Kershaw  Mfg  Co,  PO  Box  17340,  Montgomery,  AL  361 17-0340 12-04-61 

Carlson  N  .  Dist  Mgr,  Fairmont  Railway  Motors,  1260  Virginia  Dr,  Fort  Washington,  PA  19034 09-26-84 

Caywood  J  A,  President,  DeLeuw  Cather  &  Co,  1133-15th  St  NW  #821,  Washington,  DC  20005-2701  07-22-59 

Christenson  T  J,  VP,  Chris  Construction  Corp,  4622  Femrite  Dr,  Madison,  WI  53716   10-03-74 

Christiansen  G  W,  Chairman,  Racine  Railroad  Products,  PO  Box  4029,  Racine,  WI  53404 10-09-72 

Cooney  J  E,  VP,  F  K  Ketler  Co,  6455  S  Central  Ave,  Chicago,  IL  60630 10-03-85 

Coster  P  ,  President,  Templeton  Kenly  &  Co,  2525  Gardner  Rd,  Broadview,  IL  60153 09-20-87 

Crosby  R  C,  Exec  Consultant,  Railway  Products  Co,  PO  Box  1511,  Knoxville,  TN  37901  03-06-61 

David  W  B,  Midwest  Reg  Mgr.  Seelye  Stevenson  Value  &  Knecht,  53  W  Jackson  Blvd,  Ste  1462,  Chicago.  IL  60604  03-18-87 

Davis  J  W,  Chf  Exec  Offr.  Kershaw  Mfg  Co.  PO  Box  17340,  Montgomery,  AL  361 17   02-17-82 

Dolan  D  E,  Asst  Area  Mgr,  Osmose  RR  Div,  1414  Heather,  Kearney,  MO  64060 09-26-84 

Dresden  A  S,  ,  S  A  Alsan  &  Assoc  Inc,  2300  E  Higgins  Rd.  Ste  305A,  Elk  Grove  Village.  IL  60007  08-31-77 

Drone  W  ,  President,  Transportation  Products  Co,  332  S  Michigan  Ave,  Chicago,  IL  60604   09-16-81 

Dunn  R  H,  President,  R  H  Dunn  &  Associates  Inc,  10608  Orchard  St,  Fairfax.  VA  22030 09-1 1-68 

Emmerich  R  W,  Mgr  Of  Engrg.  Osmose  RR  Div,  PO  Box  8276,  Madison.  WI  53708 10-14-84 

Evans  R  ,  Agent.  Contech  Const  Prods  Inc,  1008  Interloch  Ct,  Algonquin.  IL  60102 08-31-59 

Flinn  L  E.  Sis  Rep,  Western-Cullen-Hayes  Inc,  2700  W  36th  Place,  Chicago,  IL  60632  09-14-49 

Folk  J  W,  President,  Piedmont  Railway  Supplies  Inc,  620  Holcomb  Bridge  Rd,  Roswell,  GA  30075 09-12-76 

Foraker  J  W,  Reg  Mgr-Ind  Sis.  Burke-Parsons-Bowlby  Corp,  PO  Box  627,  Spencer,  WV  25276 06-03-83 

Foth  D  D,  Exec  VP,  Natl  RR  Const  &  Mtce  Assn  Inc,  6989  Washington  Ave  S,  Ste  200,  Edina.  MN  55435  02-1 1-86 

Gallop  C  M.  Manager,  Kershaw  Mfg— Canada  Ltd,  407  Turrene  St.  Winnipeg,  MAN  Canada  R2J  0S5   05-15-74 

Gaynor  W  ,  President,  F  K  Ketler  Co,  440  W  43rd  St,  Chicago,  IL  60652 09-17-80 

Goldberg  D  ,  Sr  VP.  Goodkind  &  O'Dea  Inc,  60  Feronia  Way,  PO  Box  1708,  Rutherford,  NJ  07070-0708 12-06-74 

Goray  J  V.  Chf  Engr.  Graciano  Corp.  7925  Hill  Ave.  Pittsburgh.  PA  15221 09-12-76 

Hannon  T  .  President.  United  Right-Of-Way  Inc.  314  Larkspur  Turn,  Peachtree  City,  GA  30269 09-21-87 

Holt  D  L,  President,  David  L  Holt  Co  Inc,  19715-6lst  Ave  SE,  Snohomish.  WA  98290 09-17-86 

Hunt  H  W.  .  Dougherty  Foundation  Prod  Inc.  P  O  Box  688,  Franklin  Lakes.  NJ  07417 03-10-72 

Kiosk  M  J.  President,  Railroad  Maintenance  Corp,  432  Zerega  Ave,  Bronx,  NY  10473 04-01-85 

Kontonis  P  ,  Cvl  Engr.  Panos  Kontonis  Ltd.  18  K  Palama  St  154-52.  Paleo  Psychiko, Athens  Greece 06-14-85 

Kuehn  D  A,  Proj  Engr,  Parsons  Brinckerhoff/DeLeuw  Cather,  1701  N  Market  St.  Dallas.  TX  75202 02-1 1-86 

Kunstel.  Jr  D  W.  Sis  Engr,  Contech  Const  Prods  Inc,  125 '/2  High  St,  Jefferson  City.  MO  65101 10-20-86 

Lantz  R  L.  Mktg  Mgr-West.  Koppers  Co  Inc,  188  Industrial  Dr,  Elmhurst,  IL  60126 12-08-75 

Ledingham  J  B,  President,  Ocean  Coatings  Ltd,  Box  58354  Station  L,  Vancouver,  BC  Canada  V6P  6E4  11-05-75 

Leonard  H  G,  President,  Swing-Lo  Suspended  Scaffold  Co,  PO  Box  128,  Covert,  MI  49043  08-14-86 

Logan  J  M,  Asst  Gen  Mgr,  Conley  Frog  &  Switch  Co,  387  E  Bodley,  Memphis,  TN  38109  10-08-80 

Lokey,  Jr  L  N,  Area  Mgr,  Osmose  RR  Div.  PO  Box  117.  Griffin,  GA  30224   03-25-81 

Low  D  ,  Mgr  Subox  Div,  Carboline  Co,  1401  S  Hanley  Rd.  St  Louis.  MO  63144 04-01-85 

Lynch  J  K.  Sis  Mgr,  Vulcan  Materials  Co,  PO  Box  7497,  Birmingham,  AL  35253   09-19-51 

Lynde  J  H,  Dist  Mgr,  Fairmont  Railway  Motors,  10540  Marty  Ste  210,  Kansas  City,  MO  66212  09-15-86 

Lynn  A  ,  President,  Quikbridge,  PO  Box  7069,  Berkeley,  CA  94707 03-26-86 

Mahoney  M  W,  President.  Dodge  Engineering  Co,  8989  N  138th  St,  Omaha,  NE  68142-1224 09-16-81 

Mashbum  J  I,  President,  Ozark  Railway  Supplies.  Inc.  PO  Box  10765.  Springfield.  MO  65808 12-09-77 

Maxa  R  J.  Midwest  Sis  Mgr.  Pileco-Delmag  Inc,  27150  Pillsbury  Ave,  Lakeville,  MN  55044  08-10-83 

McCabe  J  .  GM.  Midwest  Industrial  Products.  3818  N  Clark  St.  Chicago.  IL  60613 09-07-83 

McComb  E  .  Dist  Mgr,  Fairmont  Railway  Motors,  Box  196,  Champlin,  MN  55316 09-26-84 

McGuire  R  F,  Area  Mgr,  Osmose  RR  Div.  14627  W  89th  St,  Lenexa,  KS  66215   04-29-71 

Meyer  J  J,  VP  &  GM-M/W,  Western-Cullen-Hayes  Inc,  120  N  Third  St,  Richmond,  IN  47374 03-26-80 

Milton  M  A,  Vice  President.  International  Gunite,  Inc,  7925  Hill  Ave,  Pittsburgh.  PA  15221 01-28-88 

Moorhead  W  H.  VP  Sis  &  Engr.  Iron  Horse  Engrg  Co  Inc.  Rt  3,  Box  7  (Hwy  386),  Port  St  Joe.  FL  32456 09-26-84 

Nicely  C  M,  President,  The  R  G  Smith  Co  Inc.  PO  Box  9067.  Canton.  OH  4471 1    1 1-03-80 

Norton  K  J.  VP,  Osmose  RR  Div,  POB  8276-4546  Tompkins,  Madison,  WI  53708 03-18-71 

Novick  D  A,  Sr  VP.  Parsons  Brinckerhoff  Quade  &  Douglas  Inc.  230  W  Monroe,  Chicago.  IL  60606 04-01-85 

Ostby  D  J.  Prod  Spec,  Osmose  RR  Div,  PO  Box  8276,  Madison,  WI  53708 1 1-l  1-85 
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LITTLE 


CRANE  AND  SHOVEL,  INC. 


.^^^^ 


HIGH-RAIL    ^A/OOPMi  . 
Better,  easier  Bridge  inspection  and  maintenance; 
mounted  on  LITTLE  GIANT  HIGH-RAIL  CARRIER 
equipped  with  Diesel  Engine,  Remote  Contro,  Auto- 
matic Full-Reversing  Transmission,  allows  controlled 
movement  and  complete  coverage.    2x14  foot 
platform,  with  controls,  enables  operator  to  position 
and  work  as  far  as  25  feet  below  deck. 


^$  PAm/ii-MiRH£U 


company 


LITTLE  GIANT  CRANE  AND  SHOVEL,  INC. 


WE'VE  GOT  THE 

"CAPACITY" 
TO  FILL  YOUR 
WORK  NEEDS! 

Air  Power  Controls 

Power  Load  Lowering 

on  Both  Drums 

6x4  or  6x6  Carrier 

4-speed  Auto  Transmission 

2-speed  Full  Rev. 

Auxiliary  Transmission 

TRAKAXLE  for  highway 

legal  travel 

Takes  less  than  10  minutes 

to  ready  crane  for 

highway  travel  or  high  rail 

use  with  Little  Giant's  proven 

high  rail  system. 

Des  fvloines,  Iowa    50333 


Distributed  by: 

Eastern  Railway  Supplies,  Inc.,  Kingston,  New  Jersey 
Stanley  H.  Smith  &  Co.,  Inc.,  Nicholasville,  Kentucky 
Transportation  Products  Co.,  Chicago,  Illinois 
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Joined 

Palmer  J  F,  Chrmn  Of  Bd,  J&P  Petroleum  Products  Inc.  PO  Box  4206,  Dallas,  TX  75208 02-05-71 

Pearson  W  O,  Proj  Engr,  Sverdrup  Corp,  800  N  Tucker  Blvd.  St  Louis,  MO  63101  03-10-64 

Piepmeier  A  L,  VP,  Turner  Engmeering  Co,  PO  Box  150329,  Nashville,  TN  37215  10-05-53 

Posthauer  R  J,  Partner,  Evens  &  Posthauer  Engineers,  99  Railroad  Station  Plaza,  Hicksville,  NY  1 1801 02-23-81 

Potter  R  H.  ,  Reid  H  Potter  Assocs  Inc,  RFD  2  Box  56,  Freeport,  ME  04032  09-28-66 

Pratt  C  O,  Mgr  Spec  Svcs,  Koppers  Co  Inc,  Rt  2  Box  332,  Valencia,  PA  16059  04-30-80 

Reilly  W  C,  Chmn  Bd-GM,  Conley  Frog  &  Switch  Co,  PO  Box  9188,  Memphis,  TN  38109 04-21-60 

Reis  J  R,  VP  Ops,  ACD  Mobley,  PO  Box  512,  Fayette,  MO  65248 02-05-71 

Schoulties  A  P,  Svce  Engr.  Contech  Const  Prods  Inc,  1001  Grove  St,  Middletown,  OH  45044 09-12-75 

Scogin  V  J,  President,  Standard  Materials  Inc,  100  W  Pennsylvania,  Slidelll,  LA  70458  09-21-87 

Scroggs  J  E,  President,  Railway  Techniques  Inc,  3316  Broadway,  Kansas  City,  MO  641 1 1 02-25-58 

Shamblin  H  A,  Dir  Const  Com,  Carolina  Power  &  Light  Co,  7709  Harps  Mill  Rd,  Raleigh,  NC  27615 12-14-65 

Shugart  F  ,  President,  Shugart  Mfg  Inc,  PO  Box  748,  Chester,  SC  29706 09-17-85 

Shugart  L  ,  Chf  Engr,  Shugart  Mfg  Inc,  PO  Box  748,  Chester,  SC  29706 09-17-85 

Storer  J  W,  Exec  VP,  Osmose  RR  Div,  PO  Box  8276,  Madison,  WI  53708  03-06-61 

Stout  T  P,  VP,  Atlas  Services  Corp,  RD#2  Box  80,  Washington,  PA  15301   12-08-75 

Triplett  T  ,  VP,  Shugart  Mfg  Inc,  PO  Box  748,  Chester,  SC  29706 09-17-85 

Wahl  R  C,  President,  Habco  Loram,  Inc,  930  N  Olive,  Kansas  City,  MO  64120 01-28-88 

Walsh  R  H,  Gen  Sis  Mgr,  Holland  Company,  1020  Washington  Ave,  Chicago  Heights,  IL  6041 1 03-22-73 

Warner  D  R,  Div  Mgr,  Haskinstrand  Div-Wallace  Mfg,  2151  Madison  St,  E  Bellwood,  IL  60104 1 1-02-83 

Witte  R  J,  Proj  Mgr,  Detzel  Construction  Co,  2160  Langdon  Farm  Rd,  Cincinnati,  OH  45222 03-28-84 

Wood  R  W,  Sis  Rep,  Vulcan  Materials  Co,  PO  Box  7497,  Birmingham,  AL  35253 10-02-86 

Zillman  R  L,  Sis  Mgr,  L&M  Radiator  Inc,  6966  Market  St,  El  Paso,  TX  75601 09-17-85 


HONORARY  MEMBERS 

Armstrong  W  F,  Engr  Bldgs  (Ret),  C&NW  Trans  Co,  5605  Majestic  Garden  Lks,  Bradenton,  FL  34203 01-01-47 

Denz  O  C,  Supv  BIdg  Mtce  (Ret),  CMSP&P  RR,  2247  Farasworth,  Northbrook,  IL  60062   10-1 1-67 

DeValle  J  W,  Chf  Engr  Brs  (Ret),  Southern  RY,  629  Brookline  Dr,  Marietta,  GA  30067 08-03-59 

Dick  M  H,  VP  Editor  (Ret),  Railway  Track  &  Structures,  369  DesPlames  Ave,  Riverside,  IL  60546 10-01-37 

Gunderson  R  R,  Asst  VP  (Ret),  Western  Maryland  RY,  689  W  Lk  Howard  Dr  #107,  Winter  Haven,  FL  33880 10-01-47 

Huffman  W  H,  Asst  VP/Ch  Engr  (Ret),  C&NW  Trans  Co,  421 15  Village  42,  Camarillo,  CA  93010 01-01-41 

Jorlett  J  A,  Str  Engr  (Ret),  Penn  Central,  7306  Lighthouse  Way,  Holiday,  FL  34691 10-17-40 

Runde  E  E,  Const  Engr-Strs  (Ret).  ICG  RR,  154  Wisconsin  Ave,  E  Dubuque,  IL  61025 12-07-59 

Schlaf  E  R.  Supt  Fire  Prev  (Ret).  ICG  RR.  2136  W  Howland.  Chicago,  IL  60620 07-02^7 

Wilson  H  M,  President  (Ret),  F  K  Ketler  Co,  1306  NE  Hokan,  North  Port,  FL  33596-2846 10-05-53 
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The  time-saving  tracic 
maintenance 


Whether  your  track  maintenance  calls 
for  on  or  off  track  equipment,  tough 
equipment  for  large  jobs.. .or  tough 
au.xiliary  equipment  for  small  jobs. 
Marmon  Transmotive  has  a  better  way. 
In  addition  to  our  versatile  perfonners 
like  the  Switch  Undercutter  Tie  Un- 
loader  and  Yard  Cleaner  Mannon 
offers  the  industry's  finest  Portable 
Ramp  for  track  machinery.  Together 
they  can  make  your  maintenance 
team  a  lot  more  efficient,  because  they 
cut  time,  labor  and  operating  costs. 
The  Marmon  J  imbo  Tie  Unloader  in- 
creases speed  and  safety. 

•  Can  be  placed  atop  standard  gon- 
dolas of  varying  heights 

■  Places  ties  in  any  proximity  from 
the  car 

•  Reloads  ties  or  O.T.M. 

•  One  man  operation 

The  Marmon  Switch  Undercutter 
cleans  turnouts  in  two  passes. 

•  No  advance  excavation 

•  Casts  material  into  rail  cars,  trucks. 
or  aside 

•  14-foot  under  track  cutter  bar 

■  Rotates  on  a  built-in  turntable 

■  Can  handle,  and  dump,  air  dump  c<irs 
The  Marmon  Yard  Cleaner  is  russed^ 
thorough  and  fast. 

•  Casts  material  into  rail  cars,  trucks. 
or  aside 

•  Can  handle,  and  dump,  air  dump  cars 

•  Off-track  capabilities 

•  Rail  web  sweeps  optional 

•  Electric  power  for  rotary  functions 

•  Protected  rear  broom  with  long  life 
housing  liners 

The  Marmon  Portable  Ramp  elimin- 
ates the  need  for  cranes. 

•  Loading  and  unloading  ramp  for  track 
machinery 

•  lOO.OOO  pound  capacity 

•  4-foot  incremental  lengths,  plus  or 
minus  62  feet 

•  Erected  or  dismantled  by  hvo  men  — 
no  crane  required 

•  Heawwall  rectangular  tubing 
■Wfeight.72{X)  lbs.  (62' model) 


Marmon  Portable  Ramp 

Railway  Products  Division 
Marmon  Transmotive. 

A  ciivision  of  tlie  Mamioii  (iroup.  iiic. 
HO  Box  1,511.  .•i(K)l  East 
Gov.'ernor  John  Sevier  Highway 
Kiiowille.  Tennessee  37901 
bl.')  ,->2.5  6224 
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LIFE  MEMBERS  joined 

Arnold  L  K.  Asst  Gen  Frmn  B&B  (Ret),  AT&SF  RY,  4251  F  Si,  San  Bernardino,  CA  92407 01-01-62 

Baker  F  A,  Gen  Br  Insp  (Ret),  SP  Trans  Co,  2507  Polk  St,  Eugene.  OR  97405 09-18-55 

Barr  A  S,  Chf  Reg  Engr  (Ret).  Penn  Central,  PO  Box  12967,  Pittsburgh,  PA  15241-0967   02-10-66 

Barsema  M  ,  B&B  Supv  (Ret),  C&NW  Trans  Co,  28W732  Geneva  Rd,  West  Chicago,  IL  60185  10-15-58 

Banley  C  W,  B&B  Supv  (Ret),  BN  RR,  1706  Pinyon  Dr,  Laurel.  MT  59044 09-04-66 

Beaver  J  F,  Chf  Engr  (Ret).  Southern  RY.  PO  Box  1548,  Holmes  Beach,  FL  33509 06-04-68 

Bechly  D  S,  Chf  Engr  Strs  (Ret),  ICG  RR,  168  Haywood  Knolls  Dr.  Hendersonvile,  NC  28739 06-04-68 

Bell  D  V,  Gen  Str  Supv  (Ret),  B&O  RR,  RR  1 ,  Wellston.  OH  45692  02-06-57 

Beringer  M  A.  Supt  Br  Erctn  (Ret),  IC  RR,  4013  Noble,  Zachary.  LA  70701 09-01-29 

Bertel  D  J,  Chf  Engr  Mtce  (Ret),  MP  RR,  3032  Yucca  Rd,  Willow  Park,  TX  76086 03-12-68 

Bishop  D  B,  VP  (Ret),  W  R  Grace  Co,  50  Ocean  Dr,  Puma  Gorda,  FL  33950 07-18-46 

Boehling,  Jr  H  A,  Gen  Supv  Str  (Ret),  C&O  RY,  1509  W  Laburnum  Ave,  Richmond.  VA  23227 10-13-48 

Born  J  O,  Chf  Engr  (Ret),  Maine  Central  RR,  398  Brook  St,  Westbrook.  ME  04092 10-03-56 

Bowman  R  M.  Gen  Frmn  B&B  (Ret),  Penn  Central,  Newry  Lane,  Hollidaysburg,  PA  16648 01-05-54 

Bradfield  R  G,  Agrmt  Engr  (Ret),  Penn  Central,  PO  Box  858,  Trenton,  FL  32693 02-06-57 

Brakensiek  W  E,  Asst  Chf  Engr  Strs  (Ret),  MP  RR,  10143  Farrington  Dr,  St  Louis,  MO  63137 09-12-62 

Brietzke  W  F,  GM  (Ret),  Pettibone,  1 150  Tarpon  Center  Dr,  Venice,  FL  34285   12-03-56 

Bryant  N  D,  Asst  Chf  Engr/M-S  (Ret),  BN  RR.  RR  1  Box  1622.  Chandler,  TX  75758-9801   04-07-61 

Buckmaster  W  A,  Asst  Div  Engr  (Ret),  B&O  RR,  510  S  Country  Club  Rd,  Tuscon,  AZ  85716 09-19-51 

Burch  E  E,  Br  Engr  (Ret),  CMSP&P,  14  Eric  St,  Norwich,  NY  13815  03-04^5 

Burpee  C  M,  Editor  (Ret),  Wood  Preserving  News,  1051  Mountain  View  St,  Hendersonville,  NC  28739 01-01-30 

Camelle  E  J,  B&B  Supv  (Ret).  SP  Trans  Co.  PO  Box  3667,  Lafayette,  LA  70501  01-05-54 

Carlisle  R  W,  B&B  Supv,  NS  Corp,  223  Walnut  St,  Rm  213,  Macon.  GA  31201 09-15-86 

Carlson  A  W,  Chf  Engr  (Ret),  WP  RR,  414  Alameda  De  Las  Pulgas,  San  Mateo,  CA  94402 09-18-55 

Carter  J  W,  B&B  Supv  (Ret),  Virginian  RY,  1910  Maylin,  Salem,  VA  24153 05-01^7 

Gary  N  M,  Proc  Engr  Trk  (Ret),  Southern  RY,  533  Windgrove  Rd,  Marietta,  GA  30067 03-16-53 

Chamberlain  P  L,  Asst  To  Engr  Strs  (Ret),  Erie  Lackawanna  RR,  26  Kathleen  PI,  Morris  Plains,  NJ  07950  09-22-41 

Chambers  J  W,  Br  Const  Engr  (Ret),  MP  RR,  12300  Eddie  &  Park  Rd,  St  Louis,  MO  63127 06-18-41 

Christensen  M  C,  Asst  Chf  Engr-Strs  (Ret),  C&NW  RY,  401  W  Crystal  Ave,  Lombard.  IL  60148 10-07-63 

Clark  W  H.  Chf  Engr-Const  (Ret),  AT&SF  RY,  1029  Matador  Dr,  SE,  Albuquerque,  NM  87123 09-28-59 

Cook,  Jr  J  C,  Gen  Frmn  B&B/W&S  (Ret),  AT&SF  RY,  3510  Gila  (Western  Hills),  Temple,  TX  76501 12-05-59 

Cummings  L  ,  Gen  Br  Insp,  SP  Trans  Co,  1925  Regina,  Eugene,  OR  97402-1 107 08-12-69 

Cummins  C  P,  Br  Engr  (Ret),  St  Louis  Div  Of  Hwys,  7934  Stanford  Ave,  University  City,  MO  63130 10-13^8 

Diehl  C  M,  Reg  Engr  Str  &  Prs  (Ret),  Chessie  System,  Rt  1  Box  83,  Clearville,  PA  15535 08-31-59 

Dixon  C  E,  Supv  B&B  (Ret),  Maine  Central  RR,  298  Fern  St,  Bangor,  ME  04401   09-21-55 

Doherty  G  D,  Div  Supv  B&B  (Ret),  Soo  Line,  236  S  Salem,  Schaumburg,  IL  60193 05-08-70 

Duncan  F  ,  Rdm  (Ret),  Winston-Salem  Southbound  RR,  1297  E  Cannon  Ave,  Albermarle,  NC  28001   09-09-62 

Duquaine  D  J,  B&B  Supv  (Ret),  CMSP&P,  2365  Thompson,  Kingman,  AZ  86401 08-28-68 

Durrant  H  B.  Asst  Chf  Engr  (Ret).  UP  RR.  3616  S  100th  St.  Omaha,  NE  68124 09-06-68 

Eichenlaub  C  M,  Supt  (Ret),  San  Diego  &  AZ  East  RY,  9509  Lamar  St,  Spring  Valley,  CA  92077-2810 08-23^3 

Elliott  C  E,  Eng  M/W  &  Strs  (Ret),  WP  RR,  5204  Cribari  Hills,  San  Jose,  CA  95135 03-13-50 

Erskine  J  A,  Strl  Eng  (Ret),  ICG  RR,  1663  Hunter  Ave,  Mobile,  AL  36604 07-22-59 

Fairchild  E  H,  Asst  Engr  (Ret),  UP  RR,  1 107  Reid  Ave,  North  Platte,  NE  69101   06-30-58 

Foreman  J  E,  Dir  Engrg  Srvs  (Ret),  B&LE  RR,  522  Reynolds  Rd,  Greenville,  PA  16125 02-06-57 

Forseth  C  E,  Div  Engr  (Ret),  WP  RR,  1 1 16  Oakmont  Dr  #6,  Walnut  Creek,  CA  95495 03-31-50 

Fort  O  E,  Ch  Engr  (Ret),  SL&SF  RY,  854  S  Revolta  Cade  Dr,  Mesa,  AZ  85208  02-06-57 

Frame  R  E.  Chf  Engr  Offr  (Ret),  CSX  Transportation,  Ocean  2100,  Apt  F-1,  Jacksonville,  FL  32250  06-22-65 

Franzen  E  T,  Ch  Engr  Dsgn  &  Cons  (Ret),  MP  RR,  83  Webster  Woods,  Webster  Groves,  MO  631 19 02-06-57 

Fredrick  E  R,  Engr  B&B  (Ret),  EEC  RY,  304  St  George  St,  St  Augustine,  FL  32084 03-23-65 

Gableman  P  D,  Mgr  Envrn  Engr  (Ret),  DM&IR  RY,  210  Missabe  BIdg,  Duluth,  MN  55802 09-14-66 

German  J  G,  VP-Engrg  (Ret),  MP  RR,  19  Holloway  Dr,  Lake  Saint  Louis,  MO  63367 10-1 1-67 

Gipson  C  G,  Gen  Frmn  B&B/WS  (Ret),  AT&SF  RY,  3955  W  Cactus  Wren  Dr,  Phoenix,  AZ  85021 01-01-57 

Goforth  J  A,  Ch  Engr  (Ret).  Clinchfield  RR,  PO  Box  108,  Erwin,  TN  37650 01-01-54 

Golem  G  G.  Asst  Engr-Br  Dept  (Ret),  ICG  RR,  715  Vinewood,  Willow  Springs,  IL  60480  04-27-64 

Gould  D  C,  Asst  Strl  Engr  (Ret),  UP  RR,  2123  S  109th  St,  Omaha,  NE  68144 10-10-67 

Grecco  E  F,  Proj  Mgr  (Ret),  B&LE  RR.  Po  Box  68.  Monroeville,  PA  15146 01-06-69 

Gunkle  W  J,  Sr  Str  Insp  (Ret),  Conrail,  107  Fairhill  Rd,  Morton.  PA  19070 01-10-66 

Haines  W  W,  B&B  Supv  (Ret),  UP  RR,  191 1  SW  42nd  St,  Pendleton,  OR  97801  09-27-67 

Hawley  I  H,  Ch  Engr  (Ret),  C&IM  RY,  40  Friars  Lane,  Springfield,  IL  62704  12-02-57 

Hedley  W  J,  Asst  VP  (Ret),  N&W  RY,  824  N  Biltmore  Dr,  Clayton,  MO  63105 09-17-50 

Hellweg  R  D,  Reg  Engr  (Ret),  Amtrak,  1301  N  Eastholme,  Bloomington,  IL  61701    02-25^7 

Hodgktns  E  W,  Exec  Dir  (Ret),  AREA,  238  Marquette,  Park  Forest,  IL  60466  10-15-58 

Hogel  E  C,  B&B  Supv  (Ret),  UP  RR,  2600  West  E  St,  North  Platte,  NE  69101 05-06-58 

Hoppell  V  E,  B&B  Supv  (Ret),  UP  RR,  35160  SE  Skoggan  Rd,  Sandy,  OR  97055  1 1-17-67 

Hornig  F  F,  Div  Engr  (Ret),  CMSP&P,  1913  SW  2nd  Av,  Austm,  MN  55912 08-28-47 

Howard  J  G,  Gen  B&B  Supv  (Ret),  WP  RR,  1624-36th  St,  Sacramento,  CA  95816 10-05-53 

Howe  A  K,  Cvl  Engr  (Ret),  Envirodyne  Engineers,  3159  Cheryl  Dr,  Hendersonville.  NC  28739-1 1 15   03-08-62 
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OSMOSE 


RAILROAD  DIVISION 
P  O.  Box  8276  •  Madison,  Wisconsin  53708 
608/221-2292   •   800/356-5952 


Specialized  Services 

•  Repair  of  Concrete  Structures 

•  Inspection,  in-place  treatment  &  repair 
of  timber  bridges 

•  In-place  treatment  of  cross  ties 

THE  BRIDGE  AND  TIE  PRESERVERS 


Pile  driuing 
equipmenc 


•  Diesel  Hammers  & 
Accessories 

•  Semi  Fixed  Folding  Leads  - 
with  Hydraulic  Brace 

•  Spotters 

•  Power  Packs 

•  Winches 

•  Rotational  Power  Monkeys 


THE 

FOUNCIATION 
EC30IPMENT 
CORP. 


354  Florence  Ave  ,  PC   Box  566 
Dover.  Ohio  44622 

call  (216)  364-7521 
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Joined 

Hubbard  M  J,  Asst  Ch  Engr  Sys  (Ret),  C&O  RY,  6  Calycanthus  Ln,  Richmond,  VA  23221 06-04-48 

Humphreys  R  W,  Dir  Cent  Adm  (Ret).  BN  RR,  812  Alderson,  Billings,  MT  59102 07-1 1-47 

Hunter  A  L,  Supv  Strs  (Ret),  B&LE  RR,  8  Park  Ave,  Greenville,  PA  16125   10-05-60 

Hutcheson  T  B,  Asst  VP/Ch  Engr  (Ret),  Seaboard,  5621  Gary  St  Rd  #4,  Richmond,  VA  23226 09-05-61 

Mutton  J  R,  Reg  B&B/Utl  Mgr  (Ret),  SLSW  RR,  8006  W  61st  St,  Merriam,  KS  66202  09-1 1-68 

Hyma  W  R,  Br  Eng  Sys  (Ret),  AT&SF  RY,  18  Bertoldo  Rd.  Park  Forest,  IL  60466-1847 01-01-69 

Her  F  G,  Gen  Frmn  B&B/WS  (Ret),  AT&SF  RY,  610  Williamson  Ave,  Winslow,  AZ  86047 12-14-65 

Irby  C  W,  Gen  Frmn  B&B/WS  (Ret).  AT&SF  RY.  4701  Cherokee,  Amarillo,  TX  79109 09-26-67 

Jackson  T  E,  Gen  B&B  Supv  (Ret),  SP  Trans  Go,  109  Karen  Dr,  Benicia,  CA  94510 01-01-40 

Jenkins  H  W.  Ch  Engr  (Ret).  NYNH&H  RR.  PO  Box  447.  Green  Valley.  AZ  85614 01-13^t0 

Johnson  E  A.  Eng  Br  (Ret).  ICG  RR.  17720  Dixie  Hwy.  Homewood.  IL  60430 01-01-53 

Johnson  H  T,  MatI  &  Equip  Engr  (Ret),  Penn  Central,  52  Helena  St,  E  Brunswick,  NJ  08816 10-05-60 

Julius  H  R.  B&B  Supv,  ICG  RR,  642  Sherman  Ave,  Waterloo,  lA  50703 10-16-63 

Kendall  J  T,  Supv  Strs  (Ret),  Penn  Central,  312  Cypress  St,  Montoursville,  PA  17754 07-15-49 

King  L  E,  Reg  B&B  Mgr  (Ret),  SP  Trans  Co,  4100  Spring  Valley  Rd,  Rocklin,  CA  95677-1537  06-14-66 

Langham  L  D,  Div  Engr  (Ret),  AT&SF  RY,  Rt  1  Box  1 10-A,  De  Kalb,  TX  75559 12-08-64 

Laurick  M  J,  Proj  Engr  (Ret),  Conrail,  1693  Sandalwood  PI,  Columbus,  OH  43229 12-08-52 

Lawton  R  R,  Asst  Chf  Eng  Stf  (Ret),  C&NW  Trans  Co.  1334  Naperville  Rd,  Wheaton,  IL  60187 09-13-65 

Layer  J  P,  Sr  Engr  (Ret),  R  W  Consultants  Inc.  5743  Lynn  Dr.  Franklin.  OH  45005-51 11 09-02-66 

Leach  L  J.  B&B  Supv  (Ret).  UP  RR.  PO  Box  261,  Marysvilley,  KS  66508 09-26-67 

Lelevich  L  E.  Mgr  Bdgts  (Ret),  UP  RR,  7401  Alix  Pkwy,  Sacramento,  CA  95823-3003 02-09-67 

Linn  G  A,  Div  Engr  (Ret),  C&NW  Trans  Co,  PO  Box  141,  Thedford,  NE  69166-0141    10-07-40 

Long  W  R.  Mtl  Plnr  (Ret).  SP  Trans  Co.  2320  S  Jackson  St.  Albany.  OR  97321 12-09-63 

Lowry  J  M,  Asst  Dist  Engr  (Ret).  SP  Trans  Co.  5242  Jackwood  St,  Houston,  TX  77096 05-03-50 

Lund  C  V,  Asst  To  VP/CE  (Ret),  CMSP&P,  344  Scott  Ave,  Glen  Ellyn.  IL  60137 02-25^7 

Mabry  D  B,  VP-Sales  (Ret),  Moss-American  Inc,  420  Edgewood  Dr,  St  Louis,  MO  63105 10-13^8 

Martin  J  W,  Mast  Carp  (Ret),  Seaboard,  4656  E  Glen  Ridge  Crcl,  Winston,  GA  30187   09-14-53 

Manyn  G  W,  Mgr  Fac  &  Cvl  Eng  (Ret),  EJ&E  RY,  510  Peale  St,  Joliet,  IL  60433   07-22-59 

Mathias  H  O,  Mgr  Cntrs  &  Admn  (Ret),  IHB  RR,  320  S  8th  Ave.  LaGrange.  IL  60525 09-28-59 

McCoy  D  E.  B&B  Supv  (Ret).  BN  RR.  8378  Cherokee.  Denver.  CO  80221 03-23-65 

McMaster  R  C,  Mgr  Fac  &  Strs  (Ret).  B&LE  RR.  318  Clinton  St.  Greenville.  PA  16125 01-10-66 

Messman  D  V.  Asst  To  CE  (Ret).  Southern  RY,  3329  Stonecrest  Ct,  Atlanta,  GA  30341   03-14-55 

Meyers  B  R,  VP  Engrg  (Ret),  C&NW  Trans  Co,  569  Winnetka  Ave,  Winnetka,  IL  60093 02-01-30 

Miller  D  E.  B&B  Supv  (Ret),  UP  RR.  PO  Box  G.  Union.  OR  97883 09-27-67 

Miller  J  C.  Engr-Adm  (Ret).  WP  RR.  PO  Box  930.  Chester.  CA  96020  06-24-69 

Mimick  F  A,  B&B  Supv  (Ret),  UP  RR,  61 19  S  94th  Crcl.  Ralston.  NE  68127-4020 09-18-67 

Monahan  E  L,  Surveyor  (Ret).  CRI&P  RR.  727-7th  St,  LaSalle.  IL  61301    06-04-68 

Moore  I  A,  Ch  Engr  (Ret),  C&EI  RR,  2321  N  Vermillion  St,  Danville.  IL  61832 10-01-37 

Myers  E  T,  Engrg  Ed  (Ret),  Modern  Railroads,  3631  W  213th  St,  Matteson,  IL  60443 10-15-57 

Myers  R  L,  Water  Chem  (Retl,  ICG  RR,  520  Wabash  Ave  Apt  7,  Mattoon,  IL  61938  12-04-50 

Nelson  R  D,  Dir  Qual  Cntrl-Engr  (Ret),  C&NW  Trans  Co,  915  Ninth  St,  Boone,  lA  50036 03-04-57 

Nordstrom  R  D,  Engr  Brs  &  Strs  (Ret),  WP  RR,  1206  Toyon  Dr,  Millbrae,  CA  94030   08-31-59 

Ostrom  W  D,  Ch  Carp  (Ret),  CMSP&P  RR,  Box  42,  Reads  Landing.  MN  55968   06-16-54 

Owens  R  F,  Cost  Engr  (Ret).  ICG  RR.  10037  S  Charles.  Chicago.  IL  60643  09-01-65 

Packard  B  G.  Off  Engr  (Ret).  C&NW  Trans  Co,  610  Broad  St  #E10,  Grinnell,  lA  501 12-2267 10-15-54 

Pahl  W  H,  Asst  Supv  Strs  (Ret),  Penn  RR,  2211  Walshire  Ave,  Baltimore,  MD  21214 01-25-50 

Parrish  O  S,  Gen  B&B/WS  Frmn  (Ret),  AT&SF  RY,  ,  Wellington,  KS  67152 09-26-67 

Patterson  C  C,  B&B  Supv  (Ret),  BN  RR,  Box  693.  Alliance.  NE  69301   10-15-58 

Patterson  J  M.  B&B  Supv  (Ret).  Penn  Central.  32  Hillside  Rd.  Beacon.  NY  12508  02-06-57 

Perrier  J  L.  Dir  Spec  Proj  Engr  (Ret).  C&NW  Trans  Co.  1321  S  Finley  Apt  322.  Lombard.  IL  60148 10-05-53 

Presthus  E  J.  Engr  Strs  (Ret),  BN  RR,  126  E  Central  Ave,  Missoula,  MT  59801 05-14-64 

Pritchard  B  L.  Div  Engr  (Ret).  AT&SF  RY.  2204  S  Travis.  Amarillo.  TX  79109   10-03-56 

Pritchett  J  S.  Gen  B&B  Supv  (Ret),  Southern  RY,  Rt  I  Box  173A,  Union  Springs,  AL  36089 04-07-61 

Prude  G  F,  Asst  B&B  Supv  (Ret),  SP  Trans  Co,  PO  Box  1319,  Houston,  TX  77001 09-19-51 

Raessler  V  D,  Supv  B&B/WS  (Ret).  IC  RR,  1924  Manila  Ave,  Memphis,  TN  381 14   07-23-51 

Rainer  A  L,  Chf  Br  Insp  (Ret),  Seaboard,  2956  Oakland  Dr,  Green  Cove  Springs,  FL  32043 12-06-68 

Rainey  W  H,  B&B  Supv  (Ret).  SP  Trans  Co.  201  W  Fair  Oaks  PI.  San  Antonio.  TX  78209  10-03-56 

Rankin  W  H.  Sr  Strl  Engr  (Ret).  BN  RR.  251  E  Bennett.  Springfield.  MO  65807  09-19-61 

Reeder  D  T.  Gen  B&B  Supv  (Ret),  UP  RR,  PO  Box  22004,  Los  Angeles,  CA  90022 09-27-67 

Rees  F  L,  Engr  Trk  (Ret),  AT&SF  RY,  PO  Box  19026,  Wichita,  KS  67204 09-28-66 

Reger  J  H,  Dsgnr  (Ret),  ICG  RR,  2068  Lioncrest  Dr,  Richton  Park,  IL  60471 09-01-65 

Rothell  R  D,  Gen  B&B  Supv  (Ret),  Southern  RY,  Rt  4,  Westminster,  SC  29693   10-15-57 

Safley  J  R,  B&B  Supv  (Ret),  SP  Trans  Co,  3624  San  Benito,  San  Mateo,  CA  94403 07-24^5 

Sams  A  L,  Consultant  (Ret),  ,  1 121  Braeburn  Rd,  Flossmoor,  IL  60422 08-25-71 

Sarris  P  T,  Asst  Chf  Engr-D&C  (Ret),  NS  Corp,  2385  Fair  Oaks  Rd,  Decatur,  GA  30033 09-21-55 
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The  Ultimate 
Choice  for 
Raiiroads: 
Modei  D16-32 
Diesei  Hammer 


•  High  Energy  Output 

Adjustable  18,870  to  40,200  ft.  lbs. 

•  Light  Weight:  only  7,400  lbs. 

•  Easy  Starting/High  Efficency 

•  Adaptable  to  most  existing  leads. 

•  Dependable  -  A  proven  fact 


DELMAG 


PILECO,  INC. 

P  O.  Box  16099,  Houston.  TX  77222 

Call  Toll  Free:  1-800-231-0421 

or  call  collect:  713/691-3000 

Telex  762631 
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Joined 

Sathre  C  O,  B&B  Supv  (Ret),  C&NW  Trans  Co,  281  Harruby  Dr,  Calimesa,  CA  92320 03-3 i -50 

Saunders  T  D,  Dir  Ping  &  Rsrch  (Ret),  Onl  &  Northland  RY,  33  Woodlawn  Ave  W,  Toronto,  ONT,Canada,M4V  1G6 07-01-30 

Schlicher  G  K,  B&B  Supv  (Ret),  Conrail,  3425  Chamberlain,  Indianapolis,  IN  46227  09-26-67 

Schmitz  J  F,  B&B  Supt  (Ret),  UP  RR,  9209  Cloverhill  Rd,  Little  Rock,  AR  72205 09-02-60 

Scott  G  E,  Sys  Supv  Brs/Strs  (Ret),  CN  RY,  165  Ontario  St  Apt  706,  Kingston,  ONT, Canada, K7L  2Y6 06-24-69 

Seley  L  L.  B&B  Supv  (Ret),  BN  RR,  11166  Sierra  Vista  Pkwy  #4.  St  Louis,  MO  63138-2139 10-05-53 

Shamblin  R  E,  Div  Engr-Mtce  (Ret),  N&W  RY.  2012  E  River  Ave,  Bluefield,  WV  24701 03-04-57 

Shon  W  L,  Br  Mice  Engr  (Ret).  MP  RR,  526  Ambergate  Dr,  Webster  Groves,  MO  631 19  02-06-51 

Simonson  E  F,  B&B  Supv  (Ret),  Spokane  Iml  RR,  PO  Box  483,  Sandpoint,  ID  83864   12-08-58 

Sinclair  C  H,  B&B  Supv  (Ret),  C&NW  Trans  Co,  1210  SE  22  Ter,  Cape  Coral,  FL  33990 01-01-54 

Slagle  G  P,  Chf  Carp  (Ret).  CMSP&P  RR.  N80  W18123  Custer.  Menomonee  Falls,  WI  53051-3529 09-10-48 

Smedley  V  N,  Fid  Const  Engr  (Ret),  UP  RR,  3514  SE  Skogan  Rd,  Sandy,  OR  97055 06-22-65 

Smith  J  .  B&B  Supv  (Ret),  SP  Trans  Co,   1557  Frienza  Ave,  Sacramento,  CA  95825 10-19-43 

Smith  N  E,  Asst  VP-Ch  Engr  (Ret),  Soo  Line,  1640  Jefferson  Rd,  Hoffman  Estates,  IL  60195 01-10-66 

Sorensen  N  N,  B&B  Supv  (Ret),  UP  RR,  5005  N  107th  St,  Omaha,  NE  68134  09-18-67 

Stade  A  F,  Engr  Br  Mtce  (Ret),  SP  Trans  Co,  4123  Clear  Spring,  San  Antonio,  TX  78217  09-12-62 

Stephens  T  J,  Asst  To  Div  Engr  (Ret),  UP  RR,  6645  Bellefountain,  Kansas  City,  MO  64132 06-30-58 

Swanson  W  C,  B&B  Insp  (Ret),  Conrail,  PO  Box  64,  Knox,  IN  46534  10-16-63 

Switzer  G  ,  Gen  Supv  Strs/Wk  Eq  (Ret),  WP  RR,  379  Staten  Ave,  Oakland,  CA  94610 09-14-49 

Termunde  W  L.  Eng  M/W  (Ret),  Belt  RY  Of  Chgo,  9544  S  49th  Ave,  Oak  Lawn,  IL  60453 09-16-56 

Tetreault  L  J,  B&B  Frmn  (Ret),  Penn  Central,  PO  Box  956,  Edgewater,  FL  32032  10-01-36 

Thum  W  A,  Engr  Undrctg  (Ret),  Amtrak,  1414  Ship  Rd,  Westchester,  PA  19380  12-04-61 

Tieman  L  G,  Adm  Engr  (Ret),  C&NW  Trans  Co,  W170N8935  Hoyt  Dr,  Menomonee  Falls,  WI  53051 08-25-71 

Trulove  J  D,  B&B  Supv  (Ret),  SP  Trans  Co,  1548  Santa  Ynez  Way,  Sacramento,  CA  95816 07-24-45 

Tustm  E  O,  Supv  B&B  (Ret),  IC  RR,  921  Terrace  Dr,  Glenwood,  IL  60425 12-10-62 

Tyckoson  E  G,  Chf  Carp  (Ret).  CMSP&P  RR,  2517  N  Lawndale  Ave,  Chicago,  IL  60647 10-15-54 

Tyler  W  R,  Engrg  Conslt  (Ret),  UP  RR,  875  Donner  Way  m)4.  Salt  Lake  City,  UT  84108   12-07-59 

VonBehren  G  ,  Asst  Supv  Sirs  (Ret),  Penn  Central,  6917  Donachie  Rd  #D,  Baltimore,  MD  21239-1 1 11 05-22-56 

Wachter  C  E,  B&B  Mast  (Ret),  CN  RY,  1470  Ayre  Ave,  Kelowna.  BCCanada 08-26-57 

Waisanen  R  M,  Asst  Arch  Engr  (Ret),  C&NW  Trans  Co,  1309  Hillside,  Berkley,  IL  60163 10-16-63 

Warfield,  Jr  H  ,  Insp  M/W,  Penn  RR,  9242  Silver  So  D,  Columbia,  MD  21045 12-08-52 

White  S  ,  Gen  B&B  Supv  (Ret),  SP  RR,  1 195  Cornell  Ave,  Berkeley,  CA  94706 07-02-42 

Whitehouse  B  M,  Chf  Fire  Insp  (Ret),  C&NW  RY,  3641  Sandhill  Rd,  Las  Vegas,  NV  89121   01-01-27 

Whitlock  W  ,  Asst  Gen  Frmn  (Ret),  AT&SF  RY,  Rt  3  Box  1256,  Center,  TX  75935  02-13-69 

Wiemer  H  C,  B&B  Engr,  BN  RR,  4427  Powell  Place  South,  Seattle,  WA  98108 10-15-57 

Williams  C  B,  President,  Ever  Tight  Bolt  Assembly  Co,  1 106  Country  Club  Ct  #129,  Bellevue,  NE  68005 09-12-54 

Williams  D  R,  B&B  Supv,  C&EI  RR,  902  James  St,  Danville,  IL  61832 02-14-56 

Williamson  H  M,  Chf  Engr-Sys  (Ret).  SP  Trans  Co,  14  Contra  Costa  PI,  Oakland,  CA  94618 09-01-60 

Wingerson  C  ,  Ry  Sis  Engr  (Ret),  Modulus  Corp,  2351  Brownsville  Rd,  Pittsburgh,  PA  15210-4501    06-16-54 

Wold  O  R,  B&B  Supv  (Ret),  BN  RR,  1231 1  SE  McGillivray  Blvd,  Vancouver,  WA  98664 10-15-57 

Wood  R  E,  Supv  B&B  (Ret),  BN  RR,  1995  Thompson  Rd,  Woodburn.  OR  97071 10-15-54 

Worden  R  K,  Gen  Frmn  B&B/WS  (Ret),  AT&SF  RY,  3705  Sixth  Avenue,  Ft  Worth,  TX  761 10 09-12-54 
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our  specialty. . . 

effective  sighs  for  the  Railroad  and 
Transportation  Industry  .  .  .  crossbucks, 
caution,  depot  &  station,  track,  targets, 
caboose  markers,  trade  mark  decals, 
any  standards,  plus  caution  styles 
that  you  may  be  considering  .  .  . 
we  can  make  them  ALL  .  .  .  and  at 
sensible,  economical  prices! 


"Service  so  good  .  .  .  it's  Better 
than  having  your  ov\/n  sign  shop!" 


,ic    cnA/17       ^  l^\^ '>\   7 


POWER  PARTS    ^■^iZL^  COMPANY 

I860  North  Wilmot  Avenue   •   Chicago,  llhnois   60647       »"   (312)   772-4600   •   TWX  910  221-5507 
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MEMBERSHIP  BY  COMPANY 


LIST  OF  MEMBERS 


Miscellaneous  Members 

J  Budzileni 

J  P  Hanges 

C  A  Hughes 

C  E  Jackman 

J  A  LaBeau 

C  F  Parvin 

K  E  Rusk 

N  E  Whitney.  Jr 

B  J  Worley 

AAR 

P  C  Conlon 

ACD  Mobley 

J  R  Reis 

AL  Pub  Srvc  Comm 

T  W  McCardle 

Alfred  Benesch  &  Co 

J  E  Barrett 

C  H  Hague 

A  J  Maupin 

J  R  Williams 

Algoma  Central  RY 

K  J  Coventry 

R  Ramsauer 

Amtrak 

R  A  Begnaud 

K  C  Bibly 

E  A  Dahlberg 

J  P  Eschenbach 

T  Karasay 

D  L  Kershner 

K  L  Kulick 

J  N  Michel 

I  Oncu 

A  Peterson 

L  A  Phillips 

J  Stearman 

M  C  Walbrun 

AREA 

L  T  Cemy 

Arredondo  Solarte  &  Brunz 
H  Solarte 

AT&SF  RY 

C  G  Armenta 
P  L  Barrett 
G  W  Beattie 
J  E  Boyd 
R  L  Brooks,  Jr 
B  T  Burns 
H  A  Burris 
W  G  Byers 
A  M  Charrow 
J  M  Craft 
J  D  Crawford 
D  G  DeBerg 
S  M  Dick 
K  R  Dout 
B  L  Draper 
J  D  Praise 
R  R  Gibbs 
C  E  Gilley 
D  M  Gosney 
R  W  Green 
H  W  Green,  Jr 


W  A  Hamilton 
D  E  Harvey 
G  H  Herren 
G  E  Husbands 
B  B  Johnson 
J  M  Johnson 
W  E  Johnson 
B  J  King 
G  D  Lake 
B  B  Laughlin 
A  G  Line 
D  E  Lozano 
F  F  Mascorro 
D  E  McFarland 
D  A  Morris 
A  C  Newberry 
C  A  Nickerson 
R  W  Price 
C  R  Releford 
S  M  Rogers 
E  J  Rotondo 
V  L  Slone 
C  D  Smith 
R  J  Tanner 
G  T  Truitt 
H  G  Webb 
R  J  Werner 
W  P  Wettstein 

Atlanta  &  St  Andrews  Bay  RY 
D  R  Davis 

Atlas  Services  Corp 

T  P  Stout 

B&ARR 

O  D  Anthony 
A  R  Picken 

B&LERR 

L  M  Diersen 
P  Longiotti 
W  H  McBrien,  Jr 
J  G  Robertson 
J  D  Snyder 

B&M  Corp 

J  E  Lancaster,  Jr 

Bakke,  Kopp,  Ballou  &  McFarlin 

R  J  McFarlin 

BC  Rail 

J  S  Frost 
L  B  Griffin 
H  S  Kleywegt 

Belt  Ry  Co  Of  Chicago 

D  J  Murray 
J  Napoli 

Berkel  &  Co  Contractors  Inc 

C  J  Berkel 

BN  RR 

R  J  Boileau 
M  T  Borg 
H  R  Bowman 
K  E  Bruestle 
R  W  Carter 
J  W  Davidson 
E  J  Dawson 
D  A  Douglas 


D  J  Driscoll 
J  A  Gustafson 
G  E  Haug 
L  D  Hendrickson 
M  D  James 
M  L  Johnson 
R  D  Krause 
H  M  Lees 
R  D  Link 
D  L  McCammon 
S  A  Millsap 
W  H  Nelson 
J  J  Rimmereid 
D  B  Roth 
D  V  Sartore 
G  W  Strelcheck 
R  L  Wolzen 
L  D  Woodley 

Burke-Parsons-Bowlby  Corp 

J  W  Foraker 

C&I  RR 

D  L  Ranch 

C&IM  RR 

A  R  Johnson 
R  E  Pearson 

C&NW  Trans  Co 

J  D  Billings 
B  R  Culbertson 
T  V  Dunn 
R  Floyd 
J  R  Iwinski 
P  K  Jensen 
G  A  Knuth 
D  R  Ladner 
T  J  Lager 
D  W  Lott 
D  C  Meisner 
T  M  Niemeyer 
R  D  Nitzschke 
P  Saletnik 
R  E  Snyder 
M  E  Weinberg 
E  K  White 

CA  State  U 
F  G  Burrows 

Capitol  Engineering  Corp 

N  Erikson 

Carboline  Co 

D  Low 

Carolina  Power  &  Light  Co 

H  A  Shamblin 

CC&PRR 

H  K  Nicholson 

CDC  Svcs  Inc 
R  G  Michael 

Chris  Construction  Corp 

T  J  Christenson 

CN  RY 

R  A  Eraser 
G  R  Frederick 
G  W  Katcher 
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Designed  for 
rail  cutting 

Our  16'  rail  saw  is  the  on|y  abrasive 
saw  on  the  market  designed 
specifically  to  cut  rail.  Competitors 
have  converted  a  chain  saw  into  a 
rail  saw.  But  our  TK-16-R  was 
designed  from  top  to  bottom  for 
just  one  task  ~  to  cut  rail  —  faster 
and  easier  with  one  straight 
through  pass. 


More 
power 

By  utilizing  a  new  factory 
adjusted  carburetor  with 
improved  flow  characteristics, 
our  new  TK-16-R  develops 
substantially  more  horse- 
power and  more  torque  than 
previous  models.  More  power 
means  faster  cuts  with 
j/ess  effort. 


New  solid 
state  ignition 

Our  new  ignition  system 
allows  easier  starting,  requires 

i.nntenance  and  assures 

le  performance. 


New  glass- 
filled  nylon 
fuel  tank 

ive  redesigned  our  fuel  tank 
if-placed  the  aluminum  with  a 
gidss-filled  nyton,  a  new  polymer 
material  for  greater  strength,  less 
weight  and  high  impact  resistance. 


Isolation 
mounts 

Our  new  TK-I6-R  is  designed  to 
reduce  the  effects  of  operator 
fetigue  using  vibration  isolators 
mounted  tjetween  the  engine 
and  handles. 


hen  you  need  an 
abrasive  rail  saw  with  greater 
durability,  reliability  and 
longer  life,  Racine's  new 
TK-I6-R  is  the  answer.  Here 
are  10  good  reasons  to  pick 
the  Ail-American  made  Trak- 
kut  over  the  competition. 


C    J       The  rail  cutting  experts. 


racine 


Ib^i  r^rpdenih  ^,lr(^Hl  "Mi;  t)OX  4029 
Racine,  Wisconsin  53404-4029 
(414)637-9681 


Improved  rail 

mount/arm 

assembly 

Our  new  machine's  rail  mount 
mechanism  clamps  more  positively  to 
the  rail.  Our  arm  assembly  is 
fabricated  of  webbed  aluminum  for 
increased  rigidity. 


New 
clutch  packs 

Our  new  no-maintenance  clutch 
packs  are  now  used  at  pivot  points 
of  the  clamp/arm  assembly  instead 
of  the  common  teflon  spacers.  The 
clutch  packs  provide  firm  and  fluid 
saw  control  throughout  the  cut. 


Less  cost 
for  repairs 

When  it's  necessary  to  make  repairs 
to  the  TX-I6-R,  it  will  cost 
substantially  less  tfian  repairing  the 

competitor's  saw. 


Immediate 
parts 

When  you  need  repair  parts  fast, 
just  call  our  Instant  Parts  Hotline, 
We  will  ship  the  parts  by  air  within 
4  hours  of  your  call.  Guaranteedl 


Weight  means 
performance 

Our  critics  have  claimed  our  TK-16-R 
weighs  slight|y  more  than  competi- 
tive models.  That's  true.  But  fiere's 
the  advantage. 

We  have  engineered  a  rail  cutting 
machine,  not  simply  adapted  an 
abrasive  blade  to  a  chain  saw.  We 
use  stronger  components  that  are 
made  to  last  That  means  fewer 
machine  failures  which  keeps  Racine 
running  on  track  long  after  ttie  light 
weights  have  retired 
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S  Lipkus 

S  Makarowski 

B  J  O'Connor 

Columbus  &  Greenville  RY 

D  W  Carver 

Conley  Frog  &  Switch  Co 

J  M  Logan 
W  C  Reilly 

Conrail 

B  R  Anderson 
P  P  Anderzunas 
S  E  Barber 
M  L  Bradley 
A  Castrucci 
W  Chan 
C  R  Covin 
F  D  Day 
P  Fatula 
N  D  Hernandez 
D  K  Hool 
G  Jess 
J  T  Kapp 
F  Kappel 
J  C  Keller 
E  T  Lurcott 
W  R  McCloe,  Jr 
M  C  McMaster 
A  E  Misiaszek 
C  F  Morey 
G  J  Petroski 
T  A  Reynolds 
J  S  Richter 
W  F  Schoen 
W  R  Wagner 
C  S  Yordy 
C  W  Young 

Contech  Const  Prods  Inc 

R  Evans 

D  W  Kunslel,  Jr 

A  P  Schoulties 

CP  Rail 

N  S  DeRosier 
J  D  McLeman 
C  E  Thompson 

CRS  Sirrine  Engineers 

D  Knuth 

CSX  Transportation 
W  O  Binkley 
R  E  Brashares 
J  D  Brown,  Jr 
A  B  Carter 
T  H  Clark 
H  L  Davidson 
J  L  Neece 
D  A  Oram 
J  E  Rains 
J  J  Sheffield 
J  W  Soles 
G  E  Whittaker 


CTA 


M  D  Murphy 


D&H  RY 

D  E  Hoadley 


D&RGW  RR 

R  S  Boraas 


Daniel  Mann  Johnson  Mendenhali 

M  E  McGinley 
G  I  Skillman 

David  L  Holt  Co  Inc 

D  L  Holt 

DeLeuw  Cather  &  Co 

R  F  Benes 
J  A  Cay  wood 

Delon  Hampton  &  Assocs 
G  E  Krupa 

Design  Nine,  Inc 

T  E  Kuhn 

Detzel  Construction  Co 

M  W  Besl 
R  J  Witte 

Dodge  Engineering  Co 

M  W  Mahoney 

Dolby  &  Assocs  Inc 
A  J  Dolby 

Dougherty  Foundation  Prod  Inc 

H  W  Hunt 

DufTield  Associates  Inc 

P  V  Ford 

DW&P  RY 

H  Tack 

EJ&E  RY 

R  C  Baker 

A  M  Krakar 

M  J  Marlow 

H  F  Nelson 

R  B  Sliepka 

W  C  Sturm 

D  K  Toftoy 

P  F  Viehweg 

J  M  Williams  (Ret) 

Envirodyne  Engineers  Inc 

D  A  Bessey 
D  E  Buchko 
J  M  Helm 
T  J  Parker 

ESCA  ConsulUnts 

R  Payne 

ESCA  Consultants  Inc 

J  W  Clark 

Evens  &  Posthauer  Engineers 

R  J  Posthauer 

F  K  Ketler  Co 

J  E  Cooney 
W  Gaynor 

Fairmont  Railway  Motors 

N  Carlson 
J  H  Lynde 
E  McComb 

EEC  RY 

E  B  Sheldon 

Fluor  Transportation 

M  R  Sanders 


FRA 

G  A  Davids 
T  E  Evans 
W  A  Grotz,  Jr 
R  M  Moore 

G&W  RR 

J  K  Marshall 

Gannett  Fleming  Inc 

A  F  Nelson 

General  Railway  Signal  Co 
E  L  Abbott 

Geologic  Associates  Inc 

K  E  Darnell 

Goodkind  &  O'Dea  Inc 

D  Goldberg 

Graciano  Corp 

J  V  Goray 

GTW  RR 

A  E  Johnson 
R  W  Nagel 
N  S  Pate! 

Habco  Loram,  Inc 

R  C  Wahl 

Haskinstrand  Div-Wallace  Mfg 

D  R  Warner 

Hays,  Seay,  Mattern  &  Mattern 

S  J  Chapin 

Holland  Company 

R  H  Walsh 

Horner  &  Shifrin  Cnsit  Engrs 

K  L  Busch 

Howard  Needles  Tammen  &  Bergendoff 

J  W  Hartmann 
T  A  Skinner 

HTA/Oest  Assocs,  Inc 
S  L  Jordan 

ICG  RR 

R  J  Banicki 
D  J  Lewis 
S  A  Nesbitt 
M  Noyszewski 
J  H  Smith 
W  S  Stokely 
W  F  Stokes 
G  K  Tate 

IHB  RR 

J  E  Dziak 

International  Gunite,  Inc 

M  A  Milton 

Iowa  Interstate  RR 

W  B  Dennis 

Iron  Horse  Engrg  Co  Inc 

W  H  Moorhead 

J&P  Petroleum  Products  Inc 
J  F  Palmer 
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BRIDGE  TIE  ANCHORS 

Effective  holding  power 
for  welded  steel  bridges 

Rails  Co.  Bridge  Tie  Anchors  have  been  an  industry  standard  for 
more  than  25  years.  They  exert  strong  spring  tension  which  holds 
the  tie  and  bridge  member  firmly  together  and  prevents  skewed 
ties,  split  guard  rails,  etc.  The  spring  action  compensates  for 
shrinkage,  seating  and  stresses  caused  by  flexing  of  the  tie  under 
wheelloads. 


RAIL  ROD 

The  one-man  track  cart  that 

can  be  carried  by  one  man. 


Totally  insulated,  will  not  activate 
switches.  Safety  clutch  and  brake  system. 
2-wheel  drive.  Rugged  construction. 
Folds  up  for  shipping  and  storage. 
Proven  on  major  class  one  railroads. 


PORTABLE 
COMPRESSOR 
Provides  55  cfm  capacity 
moves  easily  from  job  to  job. 


B  1 


Lightweight,  engine-driven  compressor  is 
perfect  for  small  jobs  on  a  section 
gang  -  tamping,  driving  spikes,  etc. 
Completely  self-contained,  mounted  in 
high-strength  steel  tubing  frame. 
36"lx31"wx3Z'h.,only300lbs. 


Maplewood,NJ  07040 
Chicago,  IL  60604  •  Roswell,  GA  30075 
Rutherford,  CA  94578  •  Forest  Grove,  OR  971 1 6 
Canada:  lEC-Holden  Co.,  Ltd. 
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KCS  RY 

D  W  Brookings 
D  E  Lasley 
G  R  Terry 

KCT  RY 

H  H  Carver 
C  E  Ross 

Kershaw  Mfg  Co 

H  D  Campbell 
J  W  Davis 

Kershaw  Mfg— Canada  Ltd 

C  M  Gallop 

Koppers  Co  Inc 

R  L  Lantz 
C  O  Pratt 

L&D  RR 

C  T  Broussard 

L&M  Radiator  Inc 

R  L  Zillman 

Lake  Superior  &  Ishpeming  RR 

T  O  Stokke 

LI  RR 

S  Campasano 
A  A  Constantino 
W  B  Dwinnell 
N  Mazzaferro 
B  R  Schwab 

LZR  Engineering 

W  B  Luzier 

McCarthy  Bros  Co 

D  R  King 

McCormick  &  Baxter  Creosoting  Co 

A  H  Horn 

McFarland-Johnson  Engrs 

J  A  McFarland 

METRA 

J  Bailey 
J  A  Pebler 

Metro  North  Commuter  RR 

E  A  Battle,  Jr 
A  M  Fleres 

Midwest  Industrial  Products 

J  McCabe 

Missouri  Cities  Water  Co 

W  P  Cunningham 

MKT  RR 

W  E  Gardner 

Modjeski  &  Masters 

C  F  Comstock 
D  F  Sorgenfrei 

National  Transportation  Agency 

C  A  Spicer 

Natl  Acad  Of  Sc-Trans  Rsrch  Bd 

A  G  Clary 


Natl  RR  Const  &  Mtce  Assn  Inc 
D  D  Foth 

Natl  Trans  Sfty  Bd 
E  B  Dobranetski 
W  G  Zielinski 

Naval  Fac  Engrg  Command 

P  W  Willcoxon 

NJTRO 

J  M  Galvin 

NS  Corp 
J  P  Allen 
J  M  Beirne 
R  E  Billingsley 
D  J  Bonas 
E  Bond 
R  S  Buchanan 
S  J  Buckley,  III 
J  C  Calhoun 
S  R  Carpenter 
J  N  Carter,  Jr 
W  E  Cochran 
R  G  Cross 
C  E  Cullen 
R  D  Dickerson 
P  R  Doss 
J  W  Edwards 
J  Ellison 
J  D  Field 
T  R  Foster 
J  A  Geary 
F  R  Gibson 
C  T  Goewey 
R  J  Greger 
L  O  Grinnell,  Jr 
G  L  Hash 
K  G  Hauschildt 
T  C  Heinrich 
M  A  Hille 
R  H  Kingrey 
J  R  Lamkin 
F  G  Lemanski 
H  R  Lloyd 
P  G  McDaniel 
J  A  McGill 
R  E  Painter 
A  U  Patel 
R  D  Patton 
R  E  Phillips 
J  L  Richstein 
C  M  Russell 
J  R  Shepherd 
R  J  Skopitz 
F  Small 
J  D  Stiverson 
R  G  Stoker,  Jr 
R  C  Stultz 
H  C  Swanson 
R  A  Tallent,  Jr 
P  C  Vaughn 
W  A  Wheeler 
M  K  Williams 
W  K  Woody 
T  D  WyatI 

Ocean  Coatings  Ltd 

J  B  Ledingham 

Ontario  Northland  RY 

D  C  Porter 
S  P  Simmens 
B  S  Spencer 


Osmose  RR  Div 

H  E  Anderson 
D  E  Dolan 
R  W  Emmerich 
L  N  Lokey,  Jr 
R  F  McGuire 
K  J  Norton 
D  J  Ostby 
J  W  Storer 

Ozark  Railway  Supplies,  Inc 

J  I  Mashburn 

P&LE  RR 

M  P  Bhalakia 

Panos  Kontonis  Ltd 

P  Kontonis 

Parsons  Brinckerhoff  Quade  &  Douglas  Inc 

D  A  Novick 

Parsons  Brinckerhoff/DeLeuw  Cather 

D  A  Kuehn 

Piedmont  Railway  Supplies  Inc 

J  W  Folk 

Pileco-Delmag  Inc 

R  J  Maxa 

Pritchard  Corp 

L  E  Criger 

Providence  &  Worcester  RR 
P  Fetterman 

Quikbridge 

A  Lynn 

R  H  Dunn  &  Associates  Inc 
R  H  Dunn 

Racine  Railroad  Products 

G  W  Christiansen 

Railroad  Maintenance  Corp 

M  J  Kiosk 

Railway  Products  Co 

R  C  Crosby 

Railway  Techniques  Inc 

J  E  Scroggs 

Railway  Track  &  Structures 

W  J  Semioli 

Reid  H  Potter  Assocs  Inc 
R  H  Potter 

RF&P  RR 

J  C  Hobbs 
J  R  Smith 

Riley  Park  Hayden  &  Assocs  Inc 
B  J  Stewart 

S  A  Alsan  &  Assoc  Inc 
A  S  Dresden 

Santina  &  Thompson  Inc 

J  F  Lynch 

Schnabel  Foundation  Co 

T  C  Anderson 
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rU>ATIH4 
DOUGHNUT 


THE  MANEUVERABILITY  OF  A 

FULL  REVOLVING  CRANE  WITH  THE 

STABILITY  OF  A  SHEAR-LEG  DERRICK 

For  more  information,  contact: 
SHUGART  MANUFACTURING,  INC. 
RO.  BOX  748  CHESTER.  SC  29706 

803/581-5191 
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Seelye  Stevenson  Value  &  Knecht 

W  B  David 

SEPTA 

C  L  Rood 

Shugart  Mfg  Inc 

F  Shugart 
L  Shugart 
T  Triplett 

Sims  Professional  Engrs 

R  D  Sims 

SLSW  RY 
J  P  Jackson 
R  C  Karsten 

So  Calif  RTD 

H  E  Storey 

Soo  Line 

R  R  Davis 
C  R  Lund 
T  E  Markvaldas 

SP  Trans  Co 

E  G  Banks 
D  A  Lantrip 
D  L  Moore 
G  L  Murdock 
C  J  Westerman 

Speno  Rail  Srvcs  Co 

J  R  Callahan 

Standard  Materials  Inc 

V  J  Scogin 

Steinman  Consulting  Engineers 

A  M  Nicolau 

Sverdrup  Corp 

D  E  Bartholomew 
W  O  Pearson 

Swing-Lo  Suspended  Scaffold  Co 

H  G  Leonard 

Technical  Team  Services  Inc 
R  W  Alexander 

Teleweld  Inc 

W  J  Barry 


Templeton  Kenly  &  Co 

P  Coster 

Term  RR  Assn  Of  St  Louis 

D  M  Morton 

THB&E  RR 

D  L  Meeker 

The  R  G  Smith  Co  Inc 

C  M  Nicely 

TP&WRR 

H  E  Wiebler 

Transportation  Products  Co 

W  Drone 

TTI  RR  Inc 

R  S  Rogers 

Turner  Engineering  Co 

A  L  Piepmeier 

Tylk,  Wright  &  Gustafson 

J  P  Wright 

Tysinger  Hampton  &  Partners 

G  L  Tysinger 

Union  RR 

T  P  Smithberger 

United  Right-Of-Way  Inc 

T  Hannon 

UPRR 

D  A  Adams 
J  D  Bateman 
L  C  Beebe 
D  D  Benson 
J  R  Beran 
W  D  Burgel 
J  L  Butler 
R  J  Chambers 
D  L  Deterding 
J  E  Dunsworth 
G  Edwards 
J  E  Eldridge 
A  Elizondo 
J  L  Gray 
D  C  Griffin 
G  R  Groves 
J  W  Heavin 


G  L  Hester 
G  L  Hill 
J  J  Horney 
A  Humphries 
A  H  Jensen 
B  D  Jensen 
R  S  Kenyon 
K  S  Kerr 
R  C  Kuhn 
A  E  LaRose,  Jr 
J  A  Lileikis 
T  R  Loyd 
J  M  Munoz 
R  R  Oster 
G  E  Perry 
D  R  Peters 
J  R  Raymond 
R  R  Rigg 
C  L  Saxton 
D  E  Shaw 
E  F  Smedley 
N  R  Slander 
D  L  Steele 
H  C  Steelman 
W  C  Thompson 
W  R  Turner 
J  W  Wallace 
T  F  Waltemath 
K  R  Welch 
D  A  Wesely 
K  E  Wilkerson 

Urban  Engineers  Inc 

S  Blank 

US  Army 

D  Hollander 

US  Dept  Of  Trans 

W  R  Paxton 

Vulcan  Materials  Co 

J  K  Lynch 
R  W  Wood 

Western-Cullen-Hayes  Inc 

L  E  Flinn 
J  J  Meyer 

Wisconsin  Central  Ltd 

J  A  Van  Huis 

WMATA 

J  A  Oriolo 
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The  versatile  Mantis  Crawler  Crane  is 
now  supplied  with  our  proprietary 
hydraulic  powered  transporter*.  The  use 
of  a  unique  hydraulic  system  powers  the 
crane,  rail  carrier,  and  raises  and  lowers 
the  deck  for  loading  and  unloading.  An 
interlocking  centerpin  device*  permits 
the  crane  to  self  load  and  unload  by 
using  the  counter-rotation  features  of  the 
crawlers.  The  pin*  securely  attaches  the 
crane  undercarriage  for  rotation  and 
transport.  The  carriage*  is  readily  lifted 


from  the  tracks  by  the  crane  to  permit 
through  rail  traffic. 

The  Mantis  is  a  self  contained  work 
center  independent  of  other  power 
sources.  Its  integral  hydraulic  tool  circuit 
facilitates  the  use  of  hydraulic  tools, 
rather  than  a  separate  compressor.  The 
total  package  is  custom  designed  for 
rail,  bridge  and  right  of  way  work.  Phone 
615/794-4556  or  write  to  us  with  your 
custom  rail  crane  requirements. 

'Patents  applied  for. 


SpanPecR 


INCORPORATED 
P.O.  Box  99  •  Confederate  Drive  •  Franklin,  Tennessee  37065,  USA  •  Telephone  615  794-4556 
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IHE  FUIUH  OF  RAIL 


The  Speno  rail  maintenance  units 
and  the  teams  of  Speno  profession- 
als have  been  a  familiar  sight  on 
American  railroads  for  decades. 
The  working  partnerships  that  have 
evolved  have  led  to  exceptional 
progress  in  the  development  of 
more  and  more  precise  techniques 
for  the  maintenance  and  the 
extension  of  rail  life.  Most  notable, 
the  concept  of  rail  profiling  has 
emerged  as  the  most  successful 
thrust  towards  solving  contempo- 

^pcno 

j^^  Speno  Rail  Services  Co. 
^^^-"  P.O.  Box  309 

East  Syracuse,  New  York  13057 

(315)437-2547 


rary  rail  maintenance  problems 
resulting  from  ever  higher  speeds 
and  increasing  loads, 

The  railroads  have  provided 
the  investment  and  the  dedication 
to  p»rove  the  values  inherent  in  rail 
maintenance  programs.  Speno  has 
provided  the  research,  the  innova- 
tion, the  equipment  and  the  profes- 
sionals to  make  it  all  work.  Together, 
we  are  setting  new  standards  of 
excellence. 

Today,  Speno's  on-board  com- 
puters provide  the  variety  of  grind- 
ing patterns  required  for  new  rail 
profiling  concepts;  our  measure- 
ment systems  control  quality,  and 
high  speed  analysis  supports 
program  planning.  The  profile  of 
the  future  is  progress  trom.  Speno. 
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RENTAL-SALES-SERVICE 
LIGHTWEIGHT,  SUSPENDED, 
POWER  DRIVEN  SCAFFOLDING. 


SPIDER  STAGING  CORPORATION 

Corporate  Headquarters 
13536  Beacon  Coal  Mine  Rd.  S. 
Seattle,  Wa.  98178 
206-255-8267 


Innovators  in  Powered  Staging  Equipment  Since  1946 


WADSWORTH  EQUIPMENT  CO. 


FOUR  LEAD  SPIRAL  THREAD 

POW'R  GRIP 
DRIVE  DOWELS 

•  REDUCE  SPLITTING  OF  TIES 

•  SALVAGE  SPLIT  TIMBER 

•  FASTEN  CROSSING  PANELS 

PC   Box  6122  •  Akron.  Ohio  44312  •  Area  Code  216  733-8367 
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MAINTENANCE 

Klinch 
y  Klaw 

-'  Jacks 


NO.  225 

CAST  STEEL  FRAME 

-15  TON  LIFT 

NO.  225A 

CAST  ALUMINUM  FRAME 
-5  TON  LIFT 


CaW  or  write  for 
complete  information 


WESTERN-CULLEN-HAYES,  Inc. 

2700  West  36th  Place  •Chicago.  IL  60632-1682 
Telephone  312/254-9600  •  Telex  25-3206 


PROFESSIONAL  SERVICES  DIRECTORY 
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alfred 
benesch 
&  company 

CONSULTING  ENGINEERS 


233  NORTH  MICHIGAN  AVENUE.  CHICAGO,  ILLINOIS  60601 
312/565-0450 

Branch  offices:  Pottsville.  PA,  Atlanta,  GA;  Kenosfia.  Wl 


Andrews  &  Clark  inc. 
Consulting  Engineers 


Planning  and  Design 

Higha  ays-Railroads- Bridges 

Site  Development 


49  West  37lh  Street.  New  York,  NY    10018 
Norwalk.  CI .  Amherst.  N  H. 
Newark.  N.J..  Buffalo.  NY. 


BAKKE   KOPP   BALLOU   &  McFARLIN,  INC. 
PROFESSIONAL  ENGINEERS 


219  North  Second  Street 
Minneapolis,  MN  55401 
612/333-7101 


104  W.  Ferry  St. 
LeSueur,  MN  56058 
612/445-3832 


EST.  1924 

301  INDUSTRIAL  DR.,  P.O.  BOX  19009 
BIRMINGHAM,  AL  35219-9009 
PHONE:  (205)945-1300 


COWIN  &  COMPANY,  INC. 
MINING  ENGINEERS 
AND  CONTRACTORS. 

Tunnels 

•  Construction 

•  Repair 

•  Enlargement 

•  Consulting 


PROFESSIONAL  SERVICES  DIRECTORY 


ENVIRODYNE 
ENGINEERS 


a  professional  consulting  services  firm 

•  railyards  and  shop  facilities 

•  bridge  inspection,  rehabilitation 
and  replacement 

•  pollution  control  facilities 

•  hazardous  materials  management 

168  North  Clinton 
Chicago,  Illinois  60606 
(312)648-1700 

Baltimore/ New  York/St.  Louis 


ESCA 


CONSULTANTS,    INC. 

1606  WILLOW  VIEW  RD.       P.O.  BOX  159 
URBANA,  ILLINOIS  (2171384-0505 


RAILROAD  &  HIGHWAY  BRIDGES  ■  TRACKWORK 
INDUSTRIAL  FACILITIES  SPECIAL  STRUCTURES 

INSPECTION   &   RATING 

REPORTS   &    STUDIES 

DESIGN   &   PLANS 

CONSTRUCTION      SUPERVISION 


HARDESTY     &     HANOVER 

Consulting   Engineers 

BRIDGES — FIXED   AND  MOVABLE 

HIGHWAYS  AND   RAILWAYS    •    SPECIAL  STRUCTURES 

DESIGN.     INSPECTION.     VALUATION 

1501     Broadway,    New    York.    N.Y.    10036 

Jersey  City.    N.J. 


PROFESSIONAL  SERVICES  DIRECTORY 
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HAZELET+ERDAL,  INC. 

Consulting  Engineers 

547  West  Jackson  Boulevard 
Chicago    IL    60606 
312-461-0267 


Design,  Inspection,  and  Planning 
Fixed,  Movable,  and  Long  Span  Bridges 
Highways  and  Railroads 

Cincinnati,  OH      Jeffersonville,  IN      Louisville,  KY      Saginaw,  MI 


y 

HDR  Engineering,  Inc. 

8404  Indian  Hills  Drive 
Omaha,  Nebraska 
68114-4049 
Telephone 
402  399-1000 

Offices  Nationwide 

yy</  y 

mm 

H     D    R 

"HYDRO  CONDUIT  CORPORATION" 

PRESTRESSED  CONCRETE  DIVISION 

P.O.   Box    1609 

Albuquerque^   N.M.   87103 

SUPPLIER  OF   PRESTRESSED  CONCRETE 

BRIDGE  SLABS,  GIRDERS  &   PILING 
TO  AMERICAN   RAILROADS  SINCE   1958 
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PROFESSIONAL  SERVICES  DIRECTORY 


F.    K.    KETLER    CO. 

RAILROAD  BRIDGE  CONTRACTORS 

EXTRAORDINARY  MAINTENANCE  ON   FIXED   OR 
MOVABLE   SPANS 

Repair  or  Replacement  of  Bearings  and  Operating  Machinery 

Reboring  Pin  Holes  and  Pin  Replacennent 

Eyebar  Tension  Adjustment,  Steel  Repairs 

6455  S.  Central  Avenue 

Chicago,  IL  60638  Phone:  (312)  922-9590 


MODJESKI     AND     MASTERS 

CONSULTING    ENGINEERS 

Fixed  and  Movable  Bridges 
Structures,  Foundations,  Mass  Transportation,  Port  Facilities 

Design  and  Inspection  of  Construction 

Inspection  of  Physical  Condition  and  Rating 

Strengthening,   Rehabilitation,   Reconstruction 


New  Orleans,  LA 
Bordentown,  NJ 


Post  Office  Box  2345,  Harrisburg,  PA  17105 
(717)  761-1891 


Poughkeepsie,  NY 
Leesburg,  VA 


SHANNON  &  WILSON,  INC. 

Geotechnical  Consultants 
Engineering  And  Applied  Geosciences 

Landslide  Evaluation  &  Correction  •  Embankment  & 
Subgrade  Stabilization  •  Tunnel  Design  &  Maintenance 
Waste  Management  •  Bridge  Foundation  Engineering 

Seattle  •  Portland  •  Spokane  •  Fairbanks 
Anchorage  •  St.  Louis 

Corporate  Headquarters,  Seattle:  (206)  632-8020 
1105  N.  38th,  P.O.  Box  C-30313,  Seattle,  WA  98103-8067 


BIBLIOGRAPHY  OF  CONTENTS 

of  the  Proceedings  of 
the 

BRIDGE  AND  BUILDING 

Association 
1977-1986 

COMMITTEE  REPORTS: 

Volume  82  (1977) 

Replacing  or  Making  Heavy  Repairs  to  Bridges  Having  Continuous  Welded  Rail— 

W.  W.  Haines,  Chairman 
Effect  of  Unit  Train  Operation  on  Bridges— F.  D.  Day,  Chairman 
Maintenance  of  Branch  Line  Bridges— E.  C.  Patterson,  Chairman 


Volume  83  (1978) 

Organization  of  Steel  Bridge  Gangs— B.  T.  Bums,  Chairman 

Criteria  for  Selection  of  Metal  Versus  Masonry  Buildings— D.  A.  Bessey,  Chairman 

Waterproofing  Railroad  Bridges— J.  M.  Williams,  Chairman 

Steel  Stringer  Bridge  Construction  and  Installing  Under  Traffic— C.  M.  Russell,  Chairman 


Volume  84  (1979) 

Track  Scales— W.  J.  Gunkle,  Chairman 

Clearance  of  Oversized  Loads— J.  C.  Calhoun,  Chairman 

Methods  for  Reducing  Energy  Consumption  in  Existing  Buildings— P.  H.  Saletnik,  Chairman 

Volume  85  (1980) 

Bridge  Inspection— D.  R.  Ladner,  Chairman 

Maintenance  of  Moveable  Bridges— D.  J.  Lewis,  Chairman 

Selection  of  Interior  and  Exterior  Material  for  Buildings— J.  T.  Kapp,  Chairman 


Volume  86  (1981) 

Evaluation  and  Repair  of  Fire  Damaged  Steel  Bridges— A.  S.  Uppal,  Chairman 

Renewing  Caps  on  Ballast  Deck  Bridges— R.  A.  Tallent,  Chairman 

Prevention  of  Roofing  Failures— K.  N.  Kerns,  Chairman 

Locomotive  Fueling  Spill  Prevention  and  Spill  Collection  System— Howard  Laga,  Chairman 
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Volume  87  (1982) 

Movement  of  Locomotive  Cranes— T.  E.  Kuhn,  Chairman 
Culvert  Maintenance  and  Replacement — D.  R.  Ladner,  Chairman 
Maintenance  and  Replacement  of  Bridge  Bearings— S.  Lipkus,  Chairman 

Volume  88  (1983) 

Slide  Control  and  Prevention— J.  E.  Johnson,  Chairman 

Replacement  of  Through  Trusses— J.  G.  Bradley,  Chairman 

Environmental  Compliance  and  How  It  Affects  B&B— W.  P.  Cunningham,  Chairman 

Recycling  Old  Buildings— J.  A.  Campbell,  Chairman 


Volume  89  (1984) 

Installation  or  Replacement  of  Culverts— W.  J.  Gunkle,  St.,  Chairman 

Building  Audits  and  Insulation — J.  H.  Smith,  Chairman 

Installing  Ties  on  Open  Deck  Trestles  and  Bridges— D.  L.  Steele,  Chairman 

Replacement  of  Timber  Trestles  with  Permanent  Structures— D.  J.  Lewis,  Chairman 


Volume  90  (1985) 

Mandated  EPA  Requirements  for  Asbestos  Removal— R.  E.  Fronczak,  Chairman 
Methods  of  Inspecting  and  Repair  of  Building  Trusses  and  Other  Supporting  Members- 

T.  J.  Parker,  Chairman 
Vandalism  to  Tools  and  Buildings— R.  D.  Patton,  Chairman 


Volume  91  (1986) 

Fall  Protection  and  Safety  Climbing  Devices— R.  S.  Kenyon,  Chairman 
Preparation  of  Bridges  for  Protective  Coatings— F.  R.  Gibson,  Chairman 
Disadvantages/ Advantages  of  Hydraulic,  Pneumatic  and  Electric  Tools— 

T.  F.  Waltemath,  Chairman 
Roofing  Systems,  R.  E.  Phillips,  Chairman 


SHUGART  SECTIONAL  BARGES 
STURDY   •   VERSATILE  •   SECTIONAL 


ADAPTABLE 


For  more  information,  contact: 

SHUGART  MANUFACTURING,  INC. 
RO.  BOX  748  CHESTER,  SC  29706 

803/581-5191 


